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Description 

Technical Field 

[0001] The present invention relates to a heating ap- $ 
paratus and heating method for hardening an object to 
be heated located on an object to be bonded (bonding 
base object) or, for example, a bonding material for 
bonding an electronic component to the bonding base 
object, or for more specifically performing, for example, 
heating of a solder for solder-bonding, hardening of an 
electronic component fixing use thermosetting adhe- 
sive, or hardening of an encapsulation resin of an elec- 
tronic component (IC chip, etc.), for example, in a proc- 
ess such as a process for mounting an electronic com- 
ponent onto a bonding base object (object to be bonded) 
such as a circuit board, a component, or a wafer via a 
bonding material, a process for bonding a board for In- 
terposer in a wafer state to a wafer via a bonding mate- 
rial such as a solder burnp, or a process for forming a 
bonding material such as a bump for mounting a com- 
ponent in a state in which no component is mounted. 

Background Art 

[0002] In recent years, a technique for mounting an 
electronic component on a circuit board requires multi- 
layered circuit board, finer mounting density, dual-side 
mounting, and so on, while there is a growing demand 
for reducing the consumption power of the apparatus 
from the point of view of global environment. 
[0003] Conventionally, in a reflow apparatus for sol- 
dering an electronic component onto a circuit board, 
there has been a heating apparatus that uses heating 
by a gas heated to a specified temperature, heating by 
radiant heat of infrared rays or the like, or a combination 
of them. However, the heating apparatus principally pro- 
vides heat transfer by the gas heated to a specified tem- 
perature, and a variety of methods for circulating the 
heated gas are devised according to the conventional 
reflow method and reflow apparatus. 
[0004] However, fabrication cannot be performed until 
reaching a specified temperature when a reduction in 
consumption power is considered. Therefore, it is re- 
quired to achieve a reduction in consumption power in 
the operative stage of fabrication and achieve a reduc- 
tion in consumption power in the inoperative stage of 
fabrication. 

[0005] As a prior art example relevant to the method 
of circulating the heated gas, the method disclosed in 
Japanese Unexamined Patent Publication No. 6-61640 
will be described with reference to Fig. 10, Fig. 11, Fig. 
12, and Fig. 13. 

[0006] The conventional reflow apparatus has a con- 
veyance section 90b for conveying a circuit board 90a 
from an entrance to an exit, a preheating chamber 90f , 
a reflow heating chamber 90h, an aircirculation path 90c 
in which air is circulated by a sirocco fan 90d, and an air 



heating device 90e provided for each aircirculation path 
90c. It is to be noted that the preheating chamber 90f 
and the reflow heating chamber 90h are collectively re- 
ferred to as a furnace section. 

[0007] The circuit board 90a receives thereon a solder 
paste printed, receives an electronic component mount- 
ed on the printed solder paste, and is conveyed through 
the reflow apparatus by the conveyance section 90b. In 
each air circulation path 90c, each sirocco fan 90d cir- 
culates a specified amount of air, and the air heating 
device 90e heats the specified amount of circulating air 
to a specified temperature. Through the above-men- 
tioned processes, the circuit board 90a conveyed to the 
conveyance section 90b is heated by receiving on its 
upper surface the circulating air heated to the respective 
specified temperatures of the preheating chambers 90f 
and the reflow heating chambers 90h arranged from the 
entrance toward the exit. The board is preheated to a 
specified temperature in the preheating chambers 90f, 
then heated in a reflow manner to a specified tempera- 
ture for reflow soldering in the reflow heating chambers 
90h, and finally cooled by receiving cooling air in a cool- 
ing chamber 90g. 

[0008] However, in the aforementioned prior art con- 
struction, as shown in Fig. 12, a flow rate Q1 of the cir- 
culating air heated to the respective temperatures of the 
chambers is constant regardless of the operating state 
of the apparatus as to, for example, whether the tem- 
perature inside the apparatus is in a stable state (state 
in which a READY signal that is a loading enable signal 
is ON) at aspecified temperature or in an adjusting state 
(state in which the READY signal that is the loading en- 
able signal is OFF) as well as the presence or absence 
of a board inside the apparatus. This becomes a factor 
for increasing and consuming a time for the attainment 
of the stable state inside the furnace and consumption 
power. 

[0009] Fig. 12 and Fig. 13 show timing charts of the 
operation of the apparatus to the attainment of the stable 
state inside the furnace. It is assumed that the heating 
chamber has the specified temperatures of a low setting 
temperature and a high setting temperature of t1 and t2, 
respectively, and t1 <t2. If the atmospheric temperature 
inside the heating chamber is changed from the lowtem- 
perature t1 to the high temperature t2 by changing the 
specified setting temperature of the heating chamber 
from the low temperature t1 to the high temperature t2 
as shown in Fig. 1 2, then the furnace wall temperature 
of wall surfaces (heat insulator of, for example, calcium 
silicate) that constitute the heating chamber reaches the 
high temperature t2 later than the atmospheric temper- 
ature inside the heating chamber due to the influence of 
the thermal capacity and the rate of heat transfer. Con- 
versely, if the atmospheric temperature inside the heat- 
ing chamber is changed from the high temperature t2 to 
the low temperature t1 by changing the specified setting 
temperature of the heating chamber from the high tem- 
perature t2 to the low temperature t1 as shown in Fig. 
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1 3, then the furnace wall temperature of the wall surfac- 
es that constitute the heating chamber also reaches the 
low temperature t1 later than the atmospheric tempera- 
ture inside the heating chamber due to the influence of 
the rate of heat transfer. 

[0010] If a circuit board is heated immediately after 
the atmospheric temperature inside the heating cham- 
ber has reached the specified temperature, then there 
occurs a large difference in heating temperature by 
comparison with the stabilized stage since the furnace 
wall temperature is not stabilized, causing variations in 
quality. Therefore, by providing a time for stabilizing the 
furnace wall temperature (for example, after a lapse of 
a specified time (about 30 minutes to 45 minutes) by a 
timer after the atmospheric temperature has reached 
the specified temperature in Fig. 12 and Fig. 13) and 
forming an output of a loading enable signal of the circuit 
board into the apparatus (i.e., by turning on the READY 
signal that is the loading enable signal), the variations 
in quality of the circuit boards are restrained. However, 
according to this method, the time required for the fur- 
nace wall temperature to reach the specified tempera- 
ture is long, and the time necessary from the tempera- 
ture setting change to the enabling of heating is long, 
also causing an increase in consumption power during 
the time. 

[0011] Furthermore, when the apparatus is in a heat- 
able condition, the specified amount of heated air, which 
is required for maintaining the temperature of the atmos- 
phere inside the furnace constant even when no circuit 
board exists inside the apparatus and controlling the 
variations in heating temperature of each circuit board 
when the circuit board is loaded, is circulated, and there- 
fore, consumption power at the time when no circuit 
board is loaded in the apparatus is increased; 
[0012] As shown in Fig. 33, a general conveyance 
section 90b is constructed of a fixed rail section 90i and 
a movable rail section 90j. The movable rail section 90j, 
which is supported in engagement by a screw 90k via a 
nut 90I by the rotation of a motor 90w and made slidable 
in a direction in which the movable rail section comes 
close to or away from the fixed rail section 90i, can cope 
with the width dimension (for example, 50 to 460 mm) 
of a variety of circuit boards 90a. Therefore, an opening 
90m located between the chambers and at loading en- 
trance and unloading exit of the apparatus has the max- 
imum dimension (for example, 460mm) or more of the 
circuit board 90a that can be conveyed. 
[0013] However, in the aforementioned prior art ex- 
ample, the circulating air heated to the respective spec- 
ified temperatures of the chambers will disadvanta- 
geous^ cause thermal interference through the opening 
located between the chambers and at the loading en- 
trance and unloading exit of the apparatus. Therefore, 
each air heating device must supply a large quantity of 
heat, and this becomes a factor for increasing the con- 
sumption power. Fig. 34 shows the principle of the 
above-mentioned thermal interference. Assuming that 



heated air temperatures of adjoining two chambers 90n 
and 90o out of a preheating chamber, a heating cham- 
ber, and a cooling chamber are t1 and t2, respectively, 
and t1 < t2, then air of the low temperature t1 flows into 
5 the chamber 90o. Particularly above the fixed rail sec- 
tion 90i and the movable rail section 90j, there is a con- 
sistent flow of air along the upper surfaces of the rail 
sections. Before the loading of a circuit board, a stable 
thermal equilibrium is provided after a lapse of a speci- 
fy fied time. However, if a circuit board is loaded, then the 
air temperature is largely disordered and slowly restored 
into the stable state. Furthermore, if circuit boards are 
continuously loaded and the next circuit board is disad- 
vantageous^ loaded before the restoration into the sta- 
*5 ble state, then the heating temperature is disadvanta- 
geous^ varied every circuit board, causing variations In 
quality. 

[0014] As described above, an increase in consump- 
tion power is the issue with regard to any of the disad- 
20 vantageous matters, and this has been demanded to be 
reduced. 

[0015] Accordingly, the present invention has the ob- 
ject of providing a heating apparatus and heating meth- 
od capable of reducing consumption power, giving so- 
25 lution to the aforementioned issues. 

Disclosure Of Invention 

[0016] In orderto achieve the aforementioned object, 
30 the present invention is constructed as follows. 

[001 7] According to a first aspect of the present inven- 
tion, there is provided A heating apparatus comprising: 
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a conveyance section for conveying a bonding base 
object to which an electronic component is bonded 
via an object to be heated; 

a heating chamber for heating the object to be heat- 
ed on the bonding base object by supplying at a 
specified flow rate heated gas heated to a specified 
temperature by a heating device as a heating 
source onto the bonding base object conveyed by 
the conveyance section; and 
a gas supply heat quantity control unit for controlling 
the quantity of heat of the gas so that a supply heat 
quantity of the gas when no heat treatment for the 
object to be heated Is needed is made smaller than 
a supply heat quantity of the gas when heat treat- 
ment for the object to be heated is needed. 



so [0018] According to a second aspect of the present 
invention, there is provided a heating apparatus as de- 
fined in the 1st aspect, wherein the gas supply heat 
quantity control unit makes the quantity of supply heat 
of the gas when no heat treatment for the object to be 
55 heated is needed smaller than the quantity of supply 
heat of the gas when heat treatment for the object to be 
heated is needed and controls the supply heat quantity 
of the gas so as to increase the supply heat quantity of 
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the gas when setting changing of a temperature of the 
heating chamberto another specified temperature is ex- 
ecuted further than the supply heat quantity of the gas 
when setting changing of the temperature of the heating 
chamber is not executed. 

[0019] According to a third aspect of the present in- 
vention, there is provided a heating apparatus as de- 
fined in the 1st aspect, wherein the gas supply heat 
quantity control unit is a gas flow rate control unit, which 
makes the quantity of supply heat of the gas when no 
heat treatment for the object to be heated is needed 
smaller than the quantity of supply heat of the gas when 
heat treatment for the object to be heated is needed and 
controls the supply heat quantity of the gas so as to in- 
crease a supply flow rate of the gas when setting chang- 
ing of a temperature of the heating chamberto another 
specified temperature is executed further than a supply 
flow rate of the gas when setting changing of the tem- 
perature of the heating chamber is not executed. 
[0020] According to a fourth aspect of the present in- 
vention, there is provided a heating apparatus compris- 
ing: 

a conveyance section for conveying a bonding base 
object to which an electronic component is bonded 
via an object to be heated; 

a heating chamber for heating the object to be heat- 
ed on the bonding base object by supplying at a 
specified flow rate heated gas heated to a specified 
temperature by a heating device as a heating 
source onto the bonding base object conveyed by 
the conveyance section; and 
a gas flow rate control unit for controlling the gas 
supply flow rate so as to increase a supply flow rate 
of the gas when setting changing of a temperature 
of the heating chamber to another specified temper- 
ature is executed further than a supply flow rate of 
the gas when setting changing of the temperature 
of the heating chamber is not executed. 

[0021] According to af ifth aspect of the present inven- 
tion, there is provided a heating apparatus as defined in 
any one of the 1st through 4th aspects, wherein 

further comprising a bonding base object detecting 
unitfor detecting passing of the bonding base object 
through heating apparatus entrance and exit to de- 
tect presence or absence of the bonding base ob- 
ject inside the heating apparatus by the bonding 
base object detecting unit, 

the gas supply heat quantity control unit executes 
control so as to determine that heat treatment for 
the object to be heated is needed upon detecting 
the presence of the bonding base object inside the 
heating apparatus to supply a quantity of supply 
heat for heat treatment use as a quantity of supply 
heat of the gas and determine that no heat treat- 
ment for the object to be heated is needed upon de- 



tecting the absence of the bonding base object in- 
side the heating apparatus to supply a quantity of 
standby supply heat smaller than the quantity of 
supply heat for heat treatment use as the quantity 
5 of supply heat of the gas. 

[0022] According to a sixth aspect of the present in- 
vention, there is provided A heating apparatus as de- 
fined in the 5th aspect, wherein the gas supply heat 

10 quantity control unit comprises a gas supply flow rate 
control section, which executes control so as to deter- 
mine that heat treatment for the object to be heated is 
needed upon detecting the presence of the bonding 
base object inside the heating apparatus to supply a 

is quantity of supply heat for heat treatment use as a quan- 
tity of supply heat of the gas and determine that no heat 
treatment for the object to be heated is needed upon 
detecting the absence of. the bonding base object inside 
the heating apparatus to supply a quantity of standby 

20 supply heat smaller than the quantity of supply heat for 
heat treatment use as the quantity of supply heat of the 
gas. 

[0023] According to a seventh aspect of the present 
invention, there is provided a heating apparatus as de- 

25 fined in the 5th aspect, wherein the gas supply heat 
quantity control unit comprises a gas temperature con- 
trol section, which executes control so as to determine 
that heat treatment for the object to be heated is needed 
upon detecting the presence of the bonding base object 

30 inside the heating apparatus to heat the heated gas to 
a temperature for heat treatment use as a quantity of 
supply heat of the gas and determine that no heat treat- 
ment for the object to be heated is needed upon detect- 
ing the absence of the bonding base object inside the 

35 heating apparatus to. lowerthe temperature of the heat- 
ed gas to a standby temperature lower than the temper- 
ature for heat treatment use as the quantity of supply 
heat of the gas. 

[0024] According to an eighth aspect of the present 
40 invention, there is provided a heating method compris- 
ing: 

supplying at a specified flow rate heated gas heated 
to a specified temperature as a heating source onto 

45 a bonding base object, which is conveyed by a con- 
veyance section and to which an electronic compo- 
nent is bonded via an object to be heated, inside a 
heating chamber so as to heat the object to be heat- 
ed on the bonding base object, and 

so controlling a quantity of supply heat of the gas so 
that a supply heat quantity of the gas when no heat 
treatment for the object to be heated is needed is 
made smaller than a supply heat quantity of the gas 
when heat treatment for the object to be heated is 

55 needed. 

[0025] According to a ninth aspect of the present in- 
vention, there is provided a heating method as defined 
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in the 8th aspect, wherein, in executing the gas supply 
heat quantity control, the quantity of supply heat of the 
gas when no heat treatment for the object to be heated 
is needed is made smaller than the quantity of supply 
heat of the gas when heat treatment for the object to be 
heated is needed, and the quantity of supply heat of the 
gas is controlled so as to increase the supply heat quan- 
tity of the gas when setting changing of a temperature 
of the heating chamberto another specified temperature 
is executed further than the supply heat quantity of the 
gas when setting changing of the temperature of the 
heating chamber is not executed. 
[0026] According to a tenth aspect of the present in- 
vention, there is provided a heating method as defined 
in the 8th aspect, wherein, in executing the gas supply 
heat quantity control, the quantity of supply heat of the 
gas when no heat treatment for the object to be heated 
is needed is made smaller than the quantity of supply 
heat of the gas when heat treatment for the object to be 
heated is needed, and the quantity of supply heat of the 
gas is controlled so as to increase the a supply flow rate 
of the gas when setting changing of a temperature of 
the heating chamber to another specified temperature 
is executed further than a supply flow rate of the gas 
when setting changing of the temperature of the heating 
chamber is not executed. 

[0027] According to an 11th aspect of the present in- 
vention, there is provided a heating method comprising: 

supplying at a specified flow rate heated gas heated 
to a specified temperature as a heating source onto 
a bonding base object, which is conveyed by a con- 
veyance section and to which an electronic compo- 
nent is bonded via an object to be heated, inside a 
heating chamber so as to heat the object to be heat- 
ed on the bonding base object, and 
controlling a quantity of supply heat of the gas so 
as to increase a supply flow rate of the gas when 
setting changing of a temperature of the heating 
chamber to another specified temperature is exe- 
cuted further than a supply flow rate of the gas when 
setting changing of the temperature of the heating 
chamber is not executed. 

[0028] According . to a 12th aspect of the present in- 
vention, there is provided a heating method as defined 
in any one of the 8th through 11th aspects, wherein 

whether or not the bonding base object has passed 
through an entrance and an exit of a heating appa- 
ratus including the heating chamber is detected, 
and 

in controlling the gas supply heat quantity, the con- 
trol is executed so as to determine that heat treat- 
ment for the object to be heated is needed upon de- 
tecting presence of the bonding base object within 
the heating method to supply a quantity of supply 
heat for heat treatment use as a quantity of supply 



heat of the gas and determine that no heat treat- 
ment for the object to be heated is needed upon de- 
tecting absence of the bonding base object within 
the heating method to supply a quantity of standby 
5 supply heat smaller than the quantity of supply heat 
for heat treatment use as the quantity of supply heat 
of the gas. 

[0029] According to a 13th aspect of the present in- 
fo vention, there is provided a heating method as defined 
in the 12th aspect, comprising a gas supply flow rate 
control section, which executes control, when the gas 
supply heat quantity is executed, so as to determine that 
heat treatment for the object to be heated is needed up- 
15 on detecting the presence of the bonding base object 
within the heating method to supply a quantity of supply 
heat for heat treatment use as a quantity of supply heat 
of the gas and determine that no heat treatment for the 
object to be heated is needed upon detecting the ab- 
20 sence of the bonding base object within the heating 
method to supply a quantity of standby supply heat 
smaller than the quantity of supply heat for heat treat- 
ment use as the quantity of supply heat of the gas. 
[0030] According to a 14th aspect of the present in- 
25 vention, there is provided A heating method as defined 
in the 12th aspect, comprising a gas temperature control 
section, which executes control, when the gas supply 
heat quantity control is executed, so as to determine that 
heat treatment for the object to be heated is needed up- 
30 on detecting the presence of the bonding base object 
within the heating method to heat the heated gas to a 
temperature for heat treatment use as a quantity of sup- 
ply heat of the gas and determine that no heat treatment 
for the object to be heated is needed upon detecting the 
35 absence of the bonding base object within the heating 
method to lower the temperature of the heated gas to a 
standby temperature lower than the temperature for 
heat treatment use as the quantity of supply heat of the 
gas. 

40 [0031] According to a 15th aspect of the present in- 
vention, there is provided a heating apparatus as de- 
fined in any one of the 1 st through 7th aspects, wherein 
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the conveyance section has a pair of rail sections 
to convey the bonding base object, and 
at least either one of the pair of rail sections of the 
conveyance section is further provided with a heat- 
ed gas flow path control member for changing to an 
inside of the heating chamber a flow path of the 
heated gas that tries to advance from the heating 
chamber toward an outside of the heating chamber 
at a boundary between the heating chamber and 
the outside of the heating chamber. 



55 [0032] According to a 16th aspect of the present in- 
vention, there is provided a heating apparatus compris- 
ing: 
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a conveyance section, having a pair of rail sections, 
for conveying a bonding base object to which an 
electronic component is bonded via an object to be 
heated; 

a heating chamber for heating the object to be heat- 
ed on the bonding base object conveyed by the con- 
veyance section by supplying heated gas heated to 
a specified temperature; and 
a heated gas flow path control member for changing 
to an inside of the heating chamber a flow path of 
the heated gas that tries to advance from the heat- 
ing chamber toward the outside of the heating 
chamber at a boundary between the heating cham- 
ber and an outside of the heating chamber, the heat- 
ed gas flow path control member being located at 
least either one of the pair of rail sections of the con- 
veyance section. 

[0033] According to a 17th aspect of the present in- 
vention, there is provided a heating apparatus as de- 
fined in the 15th or 1 6th aspect, wherein the heated gas 
flow path control member is a shield plate, arranged just 
above at least either one of the pair of rail sections of 
the conveyance section and at the boundary between 
the heating chamber and the outside of the heating 
chamber, for blocking the flow path of the heated gas 
that tries to advance from the heating chamber toward 
the outside of the heating chamber. 
[0034] According to an 1 8th aspect of the present in- 
vention, there is provided a heating apparatus as de- 
fined in the 1 5th or 1 6th aspect, wherein the heated gas. 
flow path control member is a shield plate, which has a 
curved convex surface curved toward the outside of the 
heating chamber in a direction in which the bonding 
base object is conveyed and changes to the inside of 
the heating chamber the flow path of the heated gas that 
tries to advance from the heating chamber toward the 
outside of the heating chamber along the curved surface 
of the shield plate. 

[0035] According to a 19th aspect of the present, in- 
vention, there is provided a heating apparatus as de- 
fined in the 15th or 16th aspect, wherein at least either 
one rail section of the pair of rail sections of the convey- 
ance section is fixed, the other rail section is a movable 
rail section arranged movabty in a direction in which the 
movable rail section moves close to or apart from the 
fixed rail section according to a width dimension of the 
bonding base object, and 

the heated gas flow path control member is con- 
nected to the movable rail section so as to be integrally 
moved and comprised of a shield plate for closing a re- 
gion that belongs to the heating chamber and has no 
relation to board conveyance in an opening for convey- 
ing the bonding base object. 

[0036] According to a 20th aspect of the present in- 
vention, there is provided a heating apparatus as de- 
fined in any one of the 15th through 19th aspects, 
wherein the heated gas flow path control member has 



a heat insulator for restraining heat conduction from the 
heated gas toward the outside of the heating chamber. 
[0037] According to a 21st aspect of the present in- 
vention, there is provided a heating apparatus as de- 
5 fined in any one of the 15th through 20th aspects, 
wherein 

the heated gas flow path control member is com- 
prised of at least either one rail section of the pair of rail 
sections of the conveyance section whose upper portion 

io has a mountain-like cross-section shape, and makes 
the heated gas flow downward from above along the 
mountain-like cross section shape of the upper portion 
of the one rail section, blocking the heated gas from 
flowing toward the outside of the heating chamber along 

15 an upper surface of the rail section. 

[0038] According to a 22nd aspect of the present in- 
vention, there is provided a heating apparatus as de- 
fined in any one of the 15th through 20th aspects, 
wherein 

20 the heated gas flow path control member is com- 

prised of at least either one rail section of the pair of rail 
sections of the conveyance section whose upper sur- 
face is sloped so as to be lowered toward an opposite 
side of the bonding base object conveyed by the rail sec- 

25 tions of the conveyance section. 

[0039] According to a 23rd aspect of the present in- 
vention, there is provided a heating apparatus as de- 
fined in the 1 5th or 16th aspect, wherein the heated gas 
flow path control member is constructed so as to change 

30 to the inside of the heating chamber the flow path of the 
heated gas that tries to advance from the heating cham- 
ber toward the outside of the heating chamber by a par- 
tition wall arranged at the boundary between the heating 
chamber and the outside of the heating chamber in at 

35 least either one of the pair of rail sections of the convey- 
ance section. 

[0040] According to a 24th aspect of the present in- 
vention, there is provided a heating apparatus as de- 
fined in any one of the 1st through 7th aspects and the 
40 15th through 23rd aspects, wherein the object to be 
heated on the bonding base object is a bonding material 
for bonding the electronic component to the bonding 
base object. 

[0041] According to a 25th aspect of the present in- 
45 vention, there is provided a heating apparatus as de- 
fined in any one of the 1st through 7th aspects and the 
15th through 23rd aspects, wherein the object to be 
heated on the bonding base object is a solder or an elec- 
tronic component fixing-thermosetting adhesive for 
so bonding the electronic component to the bonding base 
object or an electronic component encapsulation resin 
for encapsulating the electronic component. 
[0042] According to a 26th aspect of the present in- 
vention, there is provided a heating method as defined 
55 in any one of the 11th through 14th aspects, wherein the 
flow path of the heated gas that tries to advance from 
the heating chamber toward the outside of the heating 
chamber is controlled so as to change to the inside of 
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the heating chamber at a boundary between the heating 
chamberfor heating the object to be heated on the bond- 
ing base object conveyed by the conveyance section 
that has a pair of rail sections by supplying the heated 
gas heated to the specified temperature and the outside 
of the heating chamber in at least either one of the pair 
of rail sections of the conveyance section. 
[0043] According to a 27th aspect of the present in- 
vention, there is provided a heating method for execut- 
ing control so that a flow path of heated gas that tries to 
advance from a heating chamber toward an outside of 
the heating chamber is controlled so as to be changed 
to an inside of the heating chamber at a boundary be- 
tween the heating chamber and the outside of the heat- 
ing chamber for heating the object to be heated on the 
bonding base object which is conveyed by a convey- 
ance section having a pair of rail sections and to which 
an electronic component is bonded via the object to be 
heated by supplying the heated gas heated to the spec- 
ified temperature in at least either one of the pair of rail 
sections of the conveyance section. 
[0044] According to a 28th aspect of the present in- 
vention, there is provided a heating method as defined 
in the 26th or 27th aspect, wherein the flow path of the 
heated gas that tries to advance from the heating cham- 
ber toward the outside of the heating chamber is blocked 
by a shield plate, which is arranged just above at least 
either one of the pair of rail sections of the conveyance 
section and at the boundary between the heating cham- 
ber and the outside of the heating chamber in controlling 
the heated gas flow path. 

[0045] According to a 29th aspect of the present in- 
vention, there is provided a heating method as defined 
in the 26th or 27th aspect, wherein the flow path of the 
heated gas that tries to advance from the heating cham- 
ber toward the outside of the heating chamber is 
changedto the inside of the heating chamber by a shield 
plate, which has a curved convex surface curved toward 
the outside of the heating chamber in a direction in which 
the bonding base object is conveyed, along the curved 
surface of the shield plate in controlling the heated gas 
flow path. 

[0046] According to a 30th aspect of the present in- 
vention, there is provided a heating method as defined 
in the 26th or 27th aspect, wherein at least either one 
rail section of the pair of rail sections of the conveyance 
section is fixed, the other rail section is a movable rail 
section arranged movably in a direction in which the 
movable rail section moves close to or apart from the 
fixed rail section according to a width dimension of the 
bonding base object, and 

a region that belongs to the heating chamber and 
has no relation to board conveyance in an opening for 
conveying the bonding base object is closed by a shield 
plate connected to the movable rail section so as to be 
integrally moved in controlling the heated gas flow path. 
[0047] According to a 31st aspect of the present in- 
vention, there is provided a heating method as defined 



in any one of the 28th through 30th aspects, wherein 
heat conduction from the heated gas toward the outside 
of the heating chamber is restrained by a heat insulator 
of the shield plate in changing to the inside of the heating 
5 chamber the flow path of the heated gas that tries to 
advance from the heating chamber toward the outside 
of the heating chamber in controlling the heated gas flow 
path. 

[0048] According to a 32nd aspect of the present in- 
fo vention, there is provided a heating method as defined 
in any one of the 26th through 31st aspects, wherein the 
heated gas flows downward from above along the 
mountain-like cross-section shape of the upper portion 
of at least either one rail section of the pair of rail sec- 
15 tions of the conveyance section in controlling the heated 
gas flow path, thus blocking the heated gas from flowing 
toward the outside of the heating chamber along the rail 
section upper surface. 

[0049] According to a 33rd aspect of the present in- 
20 vention, there is provided a heating method as defined 
in any one of the 26th through 31st aspects, wherein at 
least either one rail section of the pair of rail sections of 
the conveyance section has an upper surface sloped so 
as to be lowered toward an opposite side of the bonding 
25 base object conveyed by the rail sections of the convey- 
ance section, and the heated gas flows downward from 
above along the slope of the upper surface of the one 
rail section in controlling the heated gas flow path, thus 
blocking the heated gas from flowing toward the outside 
30 of the heating chamber along the upper surface of the 
one rail section. 

[0050] According to a 34th aspect of the present in- 
vention, there is provided a heating method as defined 
in the 26th or 27th aspect, wherein the flow path of the 
35 heated gas that tries to advance from the heating cham- 
ber toward the outside of the heating chamber is 
changed to the inside of the heating chamber by a par- 
tition wall arranged at a boundary between the heating 
chamber and the outside of the heating chamber in at 
40 least either one of the pair of rail sections of the convey- 
ance section in controlling the heated gas flow path. 
[0051] According to a 35th aspect of the present in- 
vention, there is provided a heating method as defined 
in any one of the 1 1 th through 1 4th aspects and the 26th 
45 through 34th aspects, wherein the object to be heated 
on the bonding base object is a bonding material for 
bonding the electronic component to the bonding base 
object. 

[0052] According to a 36th aspect of the present in- 
50 vention, there is provided a heating method as defined 
in any one of the 1 1 th through 1 4th aspects and the 26th 
through 34th aspects, wherein the object to be heated 
on the bonding base object is a solder or an electronic 
component fixing-thermosetting adhesive for bonding 
55 the electronic component to the bonding base object or 
an electronic component encapsulation resin for encap- 
sulating the electronic component. 
[0053] According to a 37th aspect of the present in- 
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vention, there is provided a heating apparatus as de- 
fined in any one of the 15th through 25th aspects, 
wherein the heating chamber comprises a preparatory 
chamber for preliminarily heating the bonding base ob- 
ject before heat treatment and a heating use heating 
chamber to subject the bonding base object heated pre- 
liminarily to heat treatment, and the heated gas flow path 
control member is respectively provided at an entrance 
of the preparatory chamber and an exit of the heating 
use heating chamber. 

Brief Description Of Drawings 

[0054] These and other aspects and features of the 
present invention will become clear from the following 
description taken in conjunction with the preferred em- 
bodiments thereof with reference to the accompanying 
drawings, in which: 

Fig. 1 is a side view of a reflow apparatus according 
to first, second, and third embodiments of the 
present invention; 

Fig. 2 is a front view of the reflow apparatus of Fig. 1 ; 
Fig. 3 is a block diagram showing the construction 
of acontrol system of the reflow apparatus of Fig. 1 ; 
Fig. 4 is a graph showing the temperature profile of 
the reflow apparatus of Fig. 1 ; 
Fig. 5 is a graph showing the heated air tempera- 
tures of the chambers of the reflow apparatus of Fig. 
1; 

Fig. 6 is an operation timing chart of the reflow ap- 
paratus of the first embodiment of the present in- 
vention; 

Fig. 7 is an operation timing chart of the reflow ap- 
paratus of the first embodiment of the "present in- 
vention; 

Fig. 8 is an operation timing chart of the reflow ap- 
paratus of the second embodiment of the present 
invention; 

Fig. 9 is an operation timing chart of the reflow ap- 
paratus of the third embodiment of the present in- 
vention; 

Fig. 1 0 is a front view of a prior art reflow apparatus; 
Fig. 11 is a side view of the reflow apparatus; 
Fig. 12 is an operation timing chart of the prior art 
reflow apparatus; 

Fig. 13 is an operation timing chart of the prior art 
reflow apparatus; 

Fig. 14 is a perspective view of a non-circulation 
type heating apparatus according to another em- 
bodiment of the present invention; 
Fig. 15 is a chart of intra-furnace atmospheric air 
flow provided by hot blast blowout in the non-circu- 
lation type heating apparatus of Fig. 14; 
Fig. 1 6 is a schematic side view of a far- infrared type 
heating apparatus according to another embodi- 
ment of the present invention; 
Fig. 17 is a schematic front view of the far-infrared 



type heating apparatus of Fig. 1 6; 
Fig. 18 is an enlarged schematic side view of a hot 
blast nozzle section of the far-infrared type heating 
apparatus of Fig. 16; 
5 Fig. 1 9 is a front view of a reflow apparatus serving 
as an example of a heating apparatus according to 
a fourth embodiment of the present invention; 
Fig. 20 is a side view of the reflow apparatus of Fig. 
19; 

io Fig. 21 is a side view of a conveyance section of the 
reflow apparatus of the fourth embodiment of the 
present invention; 

Fig. 22 is a front view of part of the conveyance sec- 
tion of the reflow apparatus of the fourth embodi- 
es ment of the present invention; 

Fig. 23 is a graph showing the temperature profile 
of the reflow apparatus of the fourth embodiment of 
the present invention; 

Fig. 24 is a graph showing the heated air tempera- 
20 tures of the chambers of the reflow apparatus of the 
fourth embodiment of the present invention; 
Fig. 25 is a chart showing a heated air temperature 
when loading a board into the heating chamber of 
the reflow apparatus of the fourth embodiment of 
25 the present invention; 

Fig. 26 is a front view of part of the conveyance sec- 
tion of a reflow apparatus according to a fifth em- 
bodiment of the present invention; 
Fig. 27 is a front view of part of the conveyance sec- 
30 tion of a reflow apparatus according to a modifica- 
tion example of the fifth embodiment of the present 
invention; 

Fig. 28 is a front view of part of the conveyance sec- 
tion of a reflow apparatus according to a sixth em- 

35 bodiment of the present invention;- - 

Fig. 29A and Fig. 29B are a front view and a side 
view of part of the conveyance section of a reflow 
apparatus according to a seventh embodiment of 
the present invention; 

40 Fig. 30A and Fig. 30B are a front view and a side 
view of part of the conveyance section of a reflow 
apparatus according to an eighth embodiment of 
the present invention; 

Fig. 31 is a front view of part of the conveyance sec- 
45 tion of a reflow apparatus according to a tenth em- 
bodiment of the present invention; 
Fig. 32 is a side view of the conveyance section of 
Fig. 31; 

Fig. 33 is a side view showing a conveyance unit of 
50 the conveyance section of a general reflow appara- 
tus; 

Fig. 34 is a view of the principle of thermal interfer- 
ence between the chambers of a general reflow ap- 
paratus; 

55 Fig. 35 is a perspective view for explaining the flow 
of heated air in a reflow apparatus; 
Fig. 36 is a schematic side view of yet another em- 
bodiment of the present invention; and 
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Fig. 37 is a schematic side view of yet another em- 
bodiment of the present invention. 



Best Mode for Carrying Out the Invention 

[0055] Before the description of the present invention 
proceeds, it is to be noted that like parts are designated 
by like reference numerals throughout the accompany- 
ing drawings. 

[0056] A first embodiment of the present invention will 
be described in detail below with reference to the draw- 
ings. 

(First Embodiment) 

[0057] Fig. 1 shows a side view of a reflow apparatus 
for embodying a reflow apparatus and method as an ex- 
ample of a heating apparatus and method according to 
the first embodiment of the present invention. 
[0058] As shown in Fig. 1 , in the reflow apparatus hav- 
ing a conveyance section 3 that conveys a bonding base 
object (object to be bonded) on which electronic com- 
ponents 2a are mounted, four heating chambers 6a, 6b, 
7a, and 7b that include this conveyance section 3, pro- 
vides a specified temperature by supplying (in other 
words, supplying with circulation or supplying without 
circulation) heated gas via a heating device (for exam- 
ple, heaters 9a, 9b, 9c, and 9d), supplies at a specified 
flow rate the heated gas of a specified temperature as 
a heating source onto the bonding base object, and 
heats and melts the object to be heated such as solder 
on the bonding base object, a cooling chamber 8 that is 
located adjacent to the heating chambers rearwardly in 
a direction in which the bonding base object is conveyed 
anc^ cools and solidifies the melted solder, and circuit 
board passing monitor sensors 18a and 18b, which 
serve as an example of a board detecting unit for de- 
tecting the fact that the bonding base object has passed 
through apparatus entrance and exit 4 and 5, there is 
provided flow rate control units 14 and 21 for controlling 
the supply quantity of the gas until the heating chamber 
comes to have a specified temperature. This apparatus 
will be described in concrete below with reference to the 
drawings. 

[0059] The reflow apparatus of the first embodiment 
employs heated air as an example of the heated gas 
and employs a circuit board as one example of the bond- 
ing base object on which components are mounted. 
However, the present invention is not limited to this and 
allowed to employ an inert gas such as nitrogen gas as 
another example of the heated gas. Furthermore, a 
component on which an electronic component can be 
mounted can be employed as another example of the 
bonding base object. In the reflow apparatus of the first 
embodiment, the object to be heated is provided as an 
example by solder paste as an example of the bonding 
material for bonding the electronic component 2a on the 
circuit board 2. However, the present invention is not lim- 



ited to this and allowed to be an electronic component 
fixing use thermosetting adhesive or a conductive ad- 
hesive or an encapsulation resin of an electronic com- 
ponent (IC chip, for example). In the reflow apparatus 
5 of the first embodiment, the heating chamber is provided 
as an example by the four heating chambers, i.e., the 
first preheating chamber 6a, the second preheating 
chamber 6b, the first reflow heating chamber 7a, and 
the second reflow heating chamber 7b. However, the 
10 present invention is not limited to this and allowed to be 
provided by one reflow heating chamber or one prepar- 
atory chamber and one reflow heating chamber. As an 
example of the heating apparatus, the reflow apparatus 
for heating and melting the reflow-use solder on the 
'5 bonding base object is provided as an example. How- 
ever, the present invention is not limited to this and also 
allowed to be applied to a thermosetting apparatus for 
hardening an electronic component fixing use thermo- 
setting adhesive or a conductive adhesive or an encap- 
20 sulation resin of an electronic component (IC chip, for 
example). 

[0060] Fig. 2 shows a front view of the reflow appara- 
tus of the first embodiment of the present invention. 
[0061 ] Fig. 3 is a block diagram showing the construc- 
ts tion of a control system of the reflow apparatus of the 
first embodiment of the present invention. 
[0062] Fig. 4 is a graph showing the temperature pro- 
file of the reflow apparatus of the first embodiment of the 
present invention. This temperature profile can be var- 
30 jed depending on the type and material of the board, the 
type and the number of components mounted on the 
board and so on. For example, the high temperature t2 
can be set lower for a small board by comparison with 
a large board. Basically, although one temperature pro- 
35 file can be applied to a board of one type, one temper- 
ature profile can be applied to boards of a plurality of 
types. 

[0063] Fig. 5 is a graph showing an example of the 
heated air temperatures of the heated gas in the respec- 
40 tive chambers of the reflow apparatus of the first em- 
bodiment of the present invention. 
[0064] Fig. 6 is an operation timing chart of the reflow 
apparatus of the first embodiment of the present inven- 
tion when the temperature rises. 
45 [0065] Fig. 7 Is an operation timing chart of the reflow 
apparatus of the first embodiment of the present inven- 
tion when the temperature falls. 

[0066] As shown in Fig. 2, the reflow apparatus has a 
conveyance section 3 such as a chain conveyor for con- 
50 veying a circuit board 2 from an entrance 4 to the exit 5 
of the reflow apparatus 1 and a first preheating chamber 
6a, a second preheating chamber 6b, a first reflow heat- 
ing chamber 7a, a second reflow heating chamber 7b, 
and a cooling chamber 8, which are arranged from the 
55 entrance 4 side to the exit 5 side and constitute a furnace 
section 1a. As shown in Fig. 1 through Fig. 3, the first 
andsecondpreheatingchambers6aand6bandthefirst 
and second reflow heating chambers 7a and 7b have 
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sirocco fans 12a, 12b, 12c, and 12d for circulating air, 
and hot blast circulating units 14 provided with heaters 
9a, 9b, 9c, and 9d for heating the circulating air 13. One 
example of a gas supply heat quantity control unit is con- 
structed of this hot blast circulating units 14 and a con- 
troller 21. These four sirocco fans 12a, 12b, 12c, and 
12d are supplied with electric power from a power sup- 
ply source 15b via one or more inverters 20 for revolu- 
tion number control. It is to be noted that setting of the 
inverter 20 is controlled by the controller 21 , and an ex- 
ample of a gas supply flow rate control section is con- 
structed of the inverter 20 and the controller 21. The 
heaters 9a, 9b, 9c, and 9d are supplied with electric 
power from a power supply source 15a via thermoreg- 
ulators 19a, 19b, 19c, and 19d, which are arranged 
above the conveyance section 3 and in the first preheat- 
ing chamber 6a, the second preheating chamber 6b, the 
first reflow heating chamber 7a, and the second reflow 
heating chamber 7b and controlled by the controller 21 . 
An example of the gas temperature control section is 
constructed of the controller 21 and the thermoregula- 
tors 19a, 19b, 19c, and 19d. It is to be noted that tem- 
perature management sensors 17a, 17b, 17c, and 17d 
connected to the controller 21 are arranged above the 
conveyance section 3 and in the first preheating cham- 
ber 6a, the second preheating chamber 6b, the first re- 
flow heating chamber 7a, and the second reflow heating 
chamber 7b, and the heating chamber and preheating 
chamber atmospheric temperatures are controlled by 
the controller 21. 

[0067] A hot blast outlet port 14a of this hot blast cir- 
culating unit 14 is located above the conveyance section 
3 and blows heated air against the upper surface of the 
circuit board 2. On the other hand, a hot blast inlet port 
14b of the hot blast circulating unit 14 is located below 
the conveyance section 3 and takes in the heated air. 
[0068] The cooling chamber 8 is constructed of a 
fresh air intake port 11a and a cooling use axial flow fan 
11. 

[0069] Further, passing monitor sensors 1 8a and 1 8b 
of the circuit board 2 are placed at the reflow apparatus 
entrance 4 and the exit 5, respectively. The passing 
monitor sensors 18a and 18b are each connected to the 
controller 21 , and passing signals output from the pass- 
ing monitorsensors 1 8a and 1 8b are inputted to the con- 
troller 21. 

[0070] Next, when subjecting the circuit board 2 to a 
reflow process in the reflow apparatus 1 , the circuit 
board 2 on the upper surface of which the components 
2a are mounted on the solder paste is conveyed from 
the entrance 4 to the exit 5 by the conveyance section 3. 
[0071] In this case, when the circuit board 2 passes 
sequentially through the first preheating chamber 6a, 
the second preheating chamber 6b, the first reflow heat- 
ing chamber 7a, and the second reflow heating chamber 
7b, as shown in Fig. 4 and Fig. 5, the solder is prelimi- 
narily heated to a temperature of about 150°C in a pre- 
heating interval T1 inside the first and second preheat- 



ing chambers 6a and 6b. The board is heated to a tem- 
perature of about 220°C in a reflow heating interval T2 
inside the first and second reflow heating chambers 7a 
and 7b so as to heat the solder to a melting temperature 

5 for melting, and the melted solder is cooled and solidi- 
fied by the cooling of the cooling chamber 8. In the above 
stage, the temperatures of the heaters 9a and 9b of the 
first and second preheating chambers 6a and 6b, the 
flow rates of the sirocco fans 12a and 12b, the temper- 
to atures of the heaters 9c and 9d of the first and second 
reflow heating chambers 7a and 7b, and the flow rates 
of the sirocco fans 1 2c and 1 2d are set by the controller 
21 to the respective temperatures and flow rates corre- 
sponding to the thermal capacity of the circuit board 2 

15 to be subjected to the reflow process. That is, the tem- 
perature of the heated air in each chamber, i.e., the at- 
mospheric temperature in each chamber is controlled to 
a temperature corresponding to the thermal capacity of 
the circuit board 2 as shown in Fig. 6 in reflow apparatus 

20 starting and preparing processes. According to the 
present first embodiment, as shown in Fig. 3, the sen- 
sors 1 7a, 1 7b, 1 7c, and 1 7d of the preheating chambers 
6a and 6b and the first and second reflow heating cham- 
bers 7a and 7b are connected to the controller 21 . By 

25 controlling the respective heaters 9a, 9b, 9c, and 9d via 
a thermoregulator 20 with the controller 21 , the heated 
air temperature of each chamber is controlled. 
[0072] In the reflow apparatus of the first embodiment, 
the consumption power can be reduced by setting the 

30 temperature of each chamber lower than a specified 
heat treatment temperature and maintaining the tem- 
perature when the circuit board 2 is not subjected to the 
reflow process. Therefore, subjecting the circuit board 
2 to the reflow process is accompanied by temperature 

35 setting changing of the first and second preheating 
chambers 6a and 6b and the first and second reflow 
heating chambers 7a and 7b. Therefore, as shown in 
Fig. 6, when changing the atmospheric temperatures of 
the first and second preheating chambers 6a and 6b and 

40 the first and second reflow heating chambers 7a and 7b 
from the low temperature t1 to the high temperature t2 
by switching the READY signal that is the loading enable 
signal from ON (circuit board loading enable state) to 
OFF (circuit board loading disable state), the controller 

45 21 switches the flow rates of the sirocco fans 1 2a, 1 2b, 
12c, and 12d from a specified flow rate Q1 for reflow 
process to a specified flow rate Q2 (note that Q2 > Q1) 
for setting changing by the inverter 20 to increase the 
amounts of circulating air that respectively pass through 

50 the heaters 9a, 9b, 9c, and 9d, thereby increasing the 
quantities of heat to be supplied to the preheating cham- 
bers 6a and 6b and the first and second reflow heating 
chambers 7a and 7b. This can reduce the time during 
which the atmospheric temperatures of the preheating 

55 chambers 6a and 6b and the first and second reflow 
heating chambers 7a and 7b reach the specified setting 
changing temperature of the high temperature t2 from 
the low temperature t1. Furthermore, by increasing the 
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quantity of supply heat, the rise in the furnace wall tem- 
perature of the inner walls constituting the preheating 
chambers 6a and 6b and the first and second reflow 
heating chambers 7a and 7b is also accelerated, and 
this can reduce the time during which the furnace wall s 
temperatures of the inner walls of the preheating cham- 
bers 6a and 6b and the first and second reflow heating 
chambers 7a and 7b reach the thermal equilibrium state 
at the high temperature t2 from the low temperature t1 . 
[0073] It is to be noted that the low temperature t1 and 10 
the high temperature t2 mean neither same low temper- 
ature t1 and same high temperature t2 in all the cham- 
bers of the first and second preheating chambers 6a and 
6b and the first and second reflow heating chambers 7a 
and 7b nor same low temperature t1 and same high tern- is 
perature t2 of the atmospheric temperature and the fur- 
nace wall temperature in each chamber. The tempera- 
tures t1 and t2 mean respective low temperatures t1 and 
high temperatures t2 of the chambers and respective 
low temperatures t1 and high temperatures t2 of the at- 20 
mospheric temperature and the furnace wall tempera- 
ture in each chamber. The first and second preheating 
chambers 6a and 6b and the first and second reflow 
heating chambers 7a and 7b may have utterly different 
low temperatures t1 . The preheating chambers and the 2s 
reflow heating chambers may have respective same low 
temperatures t1 . The first and second preheating cham- 
bers 6a and 6b and the first and second reflow heating 
chambers 7a and 7b may have utterly different high tem- 
peratures t2. The preheating chambers and the reflow ao 
heating chambers may have respective same high tem- 
perature t2. The flow rate Q1 and the flow rate Q2 do 
not mean same flow rate Q1 and same flow rate Q2 in 
all the chambers of the first and second preheating 
chambers 6a and 6b and the first and- second reflow 35 
heating chambers 7a and 7b but mean respective flow 
rates Q1 and flow rates 02 in the chambers. The first 
and second preheating chambers 6a and 6b and thef irst 
and second reflow heating chambers 7a and 7b may 
have utterly different flow rates Q1. The preheating 40 
chambers and the reflow heating chambers may have 
respective same flow rates Q 1 . The first and second pre- 
heating chambers 6a and 6b and the first and second 
reflow heating chambers 7a and 7b may have utterly dif- 
ferent flow rates Q2. The preheating chambers and the 45 
reflow heating chambers may have respective same 
flow rates Q2. 

[0074] With the above-mentioned arrangement, when 
the temperature management sensors 1 7a, 1 7b, 1 7c, 
and 1 7d detect that the atmospheric temperatures of the so 
preheating chambers 6a and 6b and the first and second 
reflow heating chambers 7a and 7b have reached the 
high temperature t2 of the specified temperature, the re- 
spective flow rates of the sirocco fans 12a, 12b, 12c, 
and 12d are switched from the setting changing-use ss 
specified flow rate Q2 to the reflow process-use speci- 
fied flow rate Q1 under the control of the controller 21 
thus stabilizing the flow of the circulating air. Therefore' 



a timer provided inside the controller 20 counts an arbi- 
trary time (one to two minutes, for example) for the sta- 
bilization of the furnace wall temperatures of the pre- 
heating chambers 6a and 6b and the first and second 
reflow heating chambers 7a and 7b at the high temper- 
ature t2 of the specified temperature, and thereafter, the 
controller 21 outputs a reflow process enable signal to 
the conveyance section 3 or the unit located on the up- 
stream side (i.e., the READY signal that is the loading 
enable signal is turned ON). It is to be noted that the 
reflow process flow specified rate Q1 is set to a flow rate 
at which the flow of the circulating air is stabilized and 
the reflow process is smoothly executed. 
[0075] Conversely, when changing the setting of the 
atmospheric temperatures of the first and second pre- 
heating chambers 6a and 6b and the first and second 
reflow heating chambers 7a and 7b from the high tem- 
perature t2 to the low temperature t1 by switching the 
READY signal that is the loading enable signal from ON 
((circuit board loading enable state) to OFF (circuit 
board loading disable state) as shown in Fig. 7 in chang- 
ing the type of the circuit board to be subjected to heat 
treatment or in a similar case, the controller 2 1 switches 
the respective flow rates of the sirocco fans 12a, 12b, 
12c, and 12d from the reflow process-use specified flow 
rate Q1 to the setting changing-use specified flow rate 
Q2 (note that Q2 > Q1) by the inverter 20 to increase 
the amounts of circulating air passing through the heat- 
ers 9a, 9b, 9c, and 9d, thereby accelerating the cooling 
by the circulating air in the preheating chambers 6a and 
6b and the first and second reflow heating chambers 7a 
and 7b. This can reduce the time required for the atmos- 
pheric temperatures of the preheating chambers 6a and 
6b and the first and second reflow heating chambers 7a 
and 7b to reach the low temperature t1 of the specified 
setting changing temperature from the high temperature 
t2. Furthermore, by accelerating the cooling of the cir- 
culating air, the fall of the furnace wall temperatures of 
the respective inner wall surfaces constituting the pre- 
heating chambers 6a and 6b and the first and second 
reflow heating chambers 7a and 7b is also accelerated 
and the time when the furnace wall temperatures of the 
respective inner wall surfaces of the preheating cham- 
bers 6a and 6b and the first and second reflow heating 
chambers 7a and 7b reach the thermal equilibrium state 
at the low temperature t2 from the high temperature t2 
can be shortened. 

[0076] When the respective temperature manage- 
ment sensors 1 7a, 1 7b, 1 7c, and 1 7d detect that the re- 
spective atmospheric temperatures of the preheating 
chambers 6a and 6b and the first and second reflow 
heating chambers 7a and 7b have reached the low tem- 
perature t1 of the specified temperature, the respective 
flow rates of the sirocco fans 12a, 12b, 12c, and 1 2d are 
switched from the setting changing-use specified flow 
rate Q2 to the reflow process-use specified flow rate Q1 
under the control of the controller 21 , stabilizing the flow 
of the circulating air. Therefore, a timer provided inside 



11 



MSDOCID: <EP. 



.1133219A1_I_> 



21 



EP1 133 219 A1 



22 



the controller 21 counts an arbitrary time (one to two 
minutes, for example) for the stabilization of the furnace 
wall temperatures of the preheating chambers 6a and 
6b and the first and second ref low heating chambers 7a 
and 7b at the low temperature t1 of the specified tem- 
perature, and thereafter, the controller 21 outputs a re- 
flow process enable signal to the conveyance section 3 
or the unit located on the upstream side (i.e., the READY 
signal that is the loading enable signal is turned ON). 
[0077] It is to be noted that the setting changing-use 
specified flow rate Q2 may be varied without being lim- 
ited to same flow rate when raising each atmospheric 
temperature from the low temperature to the high tem- 
perature and when conversely lowering the temperature 
from the low temperature to the high temperature. 
[0078] According to the above-mentioned construc- 
tion, the quantities of supply heat can be controlled by 
controlling the flow rates of the heated air so as to in- 
crease the amounts of circulating air passing through 
the heaters 9a, 9b, 9c, and 9d by the switching of the 
respective flow rates of the sirocco fans 1 2a f 1 2b, 1 2c, 
and 12d to the setting changing-use specified flow rate 
Q2 greater than the reflow process-use specified flow 
rate Q1 by the inverter 20 under the controller 21 when 
changing the setting of the atmospheric temperatures 
of the first and second preheating chambers 6a and 6b 
and the first and second reflow heating chambers 7a 
and 7b, and the time required for each heating chamber 
to reach the specified temperature can be concurrently 
reduced, improving the productivity. Furthermore, the 
time required for the changing of the temperature setting 
of the preheating chambers 6a and 6b and the first and 
second reflow heating chambers 7a and 7b is reduced, 
for which a reflow apparatus of a reduced consumption 
power 'can be provided. As an example; the time re- 
quired for each heating chamber to reach the specified 
temperature can be reduced to about five minutes to 1 0 
minutes in the present embodiment in contrast to the 
fact that about 30 minutes to 45 minutes have conven- 
tionally been required. 

[0079] Since the atmospheric temperatures of the 
chambers can be changed and set within a short time 
as described above, by making the quantity of supply 
heat of the gas when no reflow process is needed for 
the circuit board 2 smaller than the quantity of supply 
heat of the gas when the reflow process of the circuit 
board 2 is needed so as to increase the quantity of sup- 
ply heat of the gas when the reflow process of the circuit 
board 2 is needed, the required quantity of supply heat 
of the gas can be secured in a short time without largely 
impairing the productivity. Therefore, the quantity of 
supply heat of the gas when the reflow process of the 
circuit board 2 is not needed or in a standby stage can 
be reduced, allowing the consumption power to be re- 
duced. 



(Second Embodiment) 

[0080] Fig. 8 shows an operation timing chart of a re- 
flow apparatus and method according to a second em- 

5 bodiment of the present invention. 

[0081 ] As shown in Fig. 3, the present second embod- 
iment is to input to the controller 20 signals detected by 
circuit board passing monitor sensors 18a and 18b (see 
Fig. 2) located at the entrance 4 and the exit 5 of the 

10 reflow apparatus 1 of the first embodiment, detect the 
presence or absence of a circuit board 2 in the reflow 
apparatus and change the flow rates of the sirocco fans 
12a, 12b, 12c, and 1 2d. 

[0082] As shown in Fig. 8 t when no circuit board 2 ex- 

15 ists inside the reflow apparatus 1, the controller 21 
switches the flow rates of the sirocco fans 12a, 12b, 12c, 
and 1 2d from the reflow process-use specified flow rate 
Q1 to a standby flow rate Q3 (note that Q3 < Q1). to 
reduce the amounts of circulating air passing through 

20 the heaters 9a, 9b, 9c, and 9d, thereby reducing the 
quantities of heat to be supplied to the preheating cham- 
bers 6a and 6b and the first and second reflow heating 
chambers 7a and 7b. In this stage, the standby flow rate 
Q3 is set so that the furnace wall temperatures of the 

25 respective inner walls of the preheating chambers 6a 
and 6b and the first and second reflow heating cham- 
bers 7a and 7b are maintained at the specified temper- 
ature of the reflow process. In this stage, the quantities 
of heat to be supplied to the preheating chambers 6a 

30 and 6b and the first and second reflow heating cham- 
bers 7a and 7b are reduced from those of the reflow 
process. Therefore, a consumption power W2 of the 
heaters 9a, 9b, 9c, and 9d becomes smaller than a con- 
sumption power W1 when the flow rates of the sirocco 

35 fans 12a! 12b, 12c, and. 1 2d. is. the. ref low process-use 
specified flow rate Q1 . 

[0083] When the circuit board passing monitor sensor 
18a at the entrance 4 detects the passing of the circuit 
board 2, the controller 21 restores the flow rates of the 

40 sirocco fans 12a, 12b, 12c, and 12d from the standby 
flow rate Q3 to the reflow process-use specified flow rate 
Q1 . That is, the controller 21 executes control so that 
the amounts of circulating air are restored from Q3 to 
Q1 when the circuit board 2 is conveyed by the convey- 

45 ance section 3 and enters the preparatory chamber 6a 
that is the first preheating chamber after the circuit board 
passing monitor sensor 18a at the entrance 4 detects 
the passing of the circuit board 2. The flow rate Q3 in 
this stage is made, for example, about one half of the 

so reflow process-use specified flow rate Q1 . 

[0084] With regard to these operations, an operator is 
allowed to confirm the presence or absence of the circuit 
board 2 inside the apparatus and manually change the 
flow rate setting of the sirocco fans 12a, 12b, 12c, and 

55 12d. 

[0085] According to the above construction, the quan- 
tity of supply heat can be controlled by executing control 
so as to switch the flow rates of the heated air to the 
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standby flow rate Q3 smaller than the reflow process- 
use specified flow rate Q1 when no circuit board 2 exists 
inside the apparatus, and this allows a reflow apparatus 
of a reduced consumption power to be provided. 



(Third Embodiment) 

[0086] Fig. 9 is an operation timing chart of a reflow 
apparatus and method according to a third embodiment 
of the present invention. 

[0087] As shown in Fig. 3, the present third embodi- 
ment is to input to the controller 20 signals detected by 
circuit board passing monitor sensors 18a and 18b lo- 
cated at the entrance 4 and the exit 5 of the reflow ap- 
paratus 1 of the first embodiment, detect the presence 
or absence ot a circuit board 2 in the reflow apparatus 
and switch the setting temperatures of the preheating 
chambers 6a and 6b and the first and second reflow 
heating chambers 7a and 7b from a high temperature 
t3 to a low temperature t4. 

[0088] As shown in Fig. 9, when no circuit board 2 ex- 
ists inside the reflow apparatus 1, the controller 21 
switches the heating temperatures of the heaters 9a. 9b, 
9c, and 9d from a reflow process-use specified temper- 
ature t3 to a standby temperature t4 (note that t4 < t3) 
to lower the respective atmospheric temperatures of the 
preheating chambers 6a and 6b and the first and second 
reflow heating chambers 7a and 7b, thereby reducing 
the load of the heaters 9a, 9b, 9c, and 9d. In this stage, 
the flow rates of the sirocco fans 1 2a, 1 2b, 1 2c, and 1 2d 
are maintained at the reflow process flow rate(s). In this 
stage, the quantities of heat to be supplied to the pre- 
heating chambers 6a and 6b and the first and second 
reflow heating chambers 7a and 7b are reduced from 
those of the reflow process. Therefore, the consumption 
power W2 of the heaters 9a, 9b, 9c, and 9d becomes 
smaller than the consumption power W1 when the flow 
rates of the sirocco fans 12a, 12b, 12c, and 1 2d are the 
reflow process-use specified flow rate Q1 . 
[0089] When the circuit board passing monitor sensor 
18a at the entrance 4 detects the passing of the circuit 
board 2, the controller 21 restores the heating temper- 
atures of the heaters 9a, 9b, 9c, and 9d from the standby 
temperature t4 to the reflow process-use specified tem- 
perature t3. 

[0090] with regard to these operations, an operator is 
allowed to confirm the presence or absence of the circuit 
board 2 inside the reflow apparatus 1 and manually 
change the setting temperatures of the heaters 9a, 9b, 
9c, and 9d of the preheating chambers 6a and 6b and 
the first and second reflow heating chambers 7a and 7b. 
[0091] According to the above construction, the quan- 
tities of supply heat can be controlled by switching the 
heating temperatures of the heaters 9a, 9b, 9c, and 9d 
from the reflow process-use specified temperature t3 to 
the standby temperature t4 for the control of the temper- 
atures of the heated air when no circuit board 2 exists 
inside the apparatus, and this allows a reflow apparatus 



of a reduced consumption power to be provided. 
[0092] In each of the aforementioned embodiments, 
it is allowed to control the quantities of heat to be sup- 
plied into the heating chambers by controlling the flow 
5 rates of the heating chambers, i.e., the preheating 
chambers 6a and 6b and the first and second reflow 
heating chambers 7a and 7b by means of the reflow ap- 
paratus 1, stabilize the heating chambers at the speci- 
fied temperatures, and perform soldering of the elec- 
ta tronic components 2a onto the circuit board 2 by melting 
the solder on arbitrary fabricating conditions. However, 
the present invention is not limited to this, and it is also 
possible to employ an electronic component fixing-use 
thermosetting adhesive or an encapsulation resin of an 
is electronic component (an IC chip, for example) as an 
object to be heated, preheat the thermosetting adhesive 
or encapsulation resin in the preheating chambers 6a 
and 6b, and thereafter harden the thermosetting adhe- 
sive or encapsulation resin in the first and second reflow 
*> heating chambers, i.e., the hardening-use heating 
chambers 7a and 7b in this example even with a similar 
structure. 

[0093] The above-mentioned heating apparatus and 
method can obtain operations and effects similar to 
25 those of the aforementioned embodiments. 

[0094] It is to be noted that the present invention is 
not limited to the aforementioned embodiments and al- 
lowed to be embodied in a variety of other forms. 
[0095] For example, ft is also possible to individually 
30 control the flow rates of the sirocco fans 1 2a, 1 2b, 1 2c, 
and 12d in the preheating chamber 6a, the preheating 
chamber 6b, the first reflow heating chamber 7a, and 
the second reflow heating chamber 7b. It is also possible 
to individually control the flow rates of the sirocco fans 
35 "*2c and 12d in the first reflow heating chamber 7a and 
the second reflow heating chamber 7b without any 
change in the preheating chamber 6a and the preheat- 
ing chamber 6b. It is also possible to execute control so 
as to sequentially reduce the flow rates of the sirocco 
40 fans 12a, 12b, 12c, and 12d in the preheating chamber 
6a, the preheating chamber 6b, the first reflow heating 
chamber 7a, and the second reflow heating chamber 7b 
in the heat treatment standby stage. 
[0096] The present invention can also be applied to 
45 the case where heated air Is supplied as shown in Fig. 
14 through Fig. 15 instead of circulating the heated air 
as shown in Fig. 1 . That is, Fig. 14 shows the construc- 
tion of the nozzle section of a non-circulation type heat- 
ing apparatus according to another embodiment of the 
so present invention. In Fig. 14, reference numeral 202a 
denotes a panel heater, 202b denotes a nozzle, 1 6a and 
16b denote board conveyance sections, 2 denotes an 
electronic component mounting board, and 202e de- 
notes an array of small holes formed in the nozzle 202b. 
ss Reference numeral 202f denotes a heater. Externally 
supplied air is heated to a specified temperature by the 
heater 202f. This heated air passes through the nozzle 
202b and is blown as hot blast from the array of small 
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holes 202e. The electronic component mounting board 
2, which, passes through each heating zone by the con- 
veyance sections 16a and 16b, is heated from inside 
and from outside the surface of the board 2 by means 
of both heating by infrared rays radiated from the panel 
heater 202a onto the upper and lower surfaces and 
heating by heat transfer effected by hot blast that serves 
as a medium and is blown from the nozzle 202b in such 
a manner. Fig. 15 is a hot blast blowing nozzle shown 
in Fig. 1 4. In the figure, reference numeral 205a denotes 
a hot blast blowing hole formed at an angle of 45° with 
respect to the panel heater. Reference numeral 2 de- 
notes the electronic component mounting board con- 
veyed into the furnace. The arrows in the figure indicate 
the flow of air inside the furnace. The arrow 205c indi- 
cates the flow of hot blast of a constant temperature 
blown against the conveyance surface from the nozzle 
202b, while the arrow 205d indicates the flow of atmos- 
phere obtained by the rebounding hot blast blown from 
the nozzle 202b. The thick arrow 205e indicates the flow 
of the intra-fumace atmosphere formed by the hot blast 
blowing hole 205a. According to the above construction, 
when the board 2 is conveyed into the furnace, the board 
2 is heated by the hot blast 205c of the constant tem- 
perature and the infrared rays radiated from the panel 
heater 205f. A hot blast 205d, which have conducted 
heat to the board 2 and then cooled, stays inside the 
furnace, but it is spe.edify discharged as an. exhaust 
205g out of the furnace by an air flow 205e. By this op- 
eration, the intra-furnace atmospheric temperature is 
not lowered by the loading of the board 2, and therefore, 
the temperature of the panel heater 205f also becomes 
stable. Therefore, the board 2 can be heated by the hot 
blast of a constant temperature and the infrared rays 
f rom the panel heater of a constant temperature.Thus, 
an identical temperature profile can consistently be ob- 
tained in soldering the board 2 even if boards 2 are con- 
tinuously conveyed successively into the furnace. Fur- 
thermore, with the structure in which the atmosphere 
consistently circulates inside the furnace, the evaporat- 
ed matter generated in the heating stage by the solder 
paste board 2 is also very speedily discharged. There- 
fore, every one of the aforementioned embodiments of 
the present invention can be applied to not only the cir- 
culation type heating apparatus of Fig. 1 but also the 
non-circulation type heating apparatus as shown in Fig. 
14. 

[0097] As yet another embodiment of the present in- 
vention, there may be an application of a far-infrared ray 
type heating apparatus as shown in Fig. 1 6 through Fig. 
18. That is, a far-infrared ray heater 401 can also be 
controlled similarly to the aforementioned heater. In the 
figures, 400 denotes a hot blast nozzle, 402 denotes a 
hot blast, and 403 denotes a far-infrared ray radiant 
heat. In this case, it is preferable to control the temper- 
atures of the far-infrared ray heaters 401 at least in the 
first reflow heating chamber 7a and the second reflow 
heating chamber 7b so as to reduce the temperatures 



in the standby stage. 

[0098] Each of the aforementioned embodiments 
stands by until a specified time elapses according to the 
timer until the furnace wall temperature reaches the 
5 specified temperature. However, the present invention 
is not limited to this, and it is acceptable to provide each 
chamber with a furnace wall temperature sensor 117 
and output a reflow process enable signal under the 
control of the controller 21 upon detecting that the fur- 
to nace wall temperature has reached the specified tem- 
perature by the furnace wall temperature sensor 1 1 7, as 
shown in Fig. 1 and Fig. 3. With this arrangement, it is 
acceptable to output the reflow process enable signal 
when the furnace wall temperature sensor 117 detects 
is that the furnace wall temperature has reached a toler- 
ated range on the way to the achievement of the spec- 
ified temperature even if the furnace wall temperature 
does not completely reach the specified temperature. 
The airflow rate of the cooling chamber 6 of each em- 
20 bodiment may also be subjected to similar control. 

[0099] Each of the aforementioned embodiments is 
not limited to the board on which components are 
mounted. By applying each embodiment to the heat 
treatment of, for example, a wafer to which a substrate 
25 for interposer is bonded via bonding materials such as 
solder bumps in a wafer state, a wafer having bonding 
materials such as component mounting bumps in a state 
in which no component is mounted or the like and by 
controlling the quantity of supply heat (flow rate or tem- 
30 perature, for example) of the gas so that the quantity of 
supply heat (flow rate or temperature, for example) of 
the gas when no heat treatment is needed for the object 
to be heated is made smallerthan the quantity of supply 
heat (flow rate or temperature, for example) of the gas 
35 when heat treatment is needed fortheobjectto be heat- 
ed in an optimum state forthe board, wafer, component, 
and bonding material, the consumption power when no 
heat treatment for the bonding base object is needed 
can be reduced. Otherwise, by controlling the quantity 
40 of supply heat (flow rate, for example) of the gas so that 
the quantity of supply heat (flow rate, for example) of the 
gas is increased from the quantity of supply heat (flow 
rate, for example) of the gas when no setting changing 
of the temperature of the heating chamber is executed 
45 in changing the setting of the temperature of the heating 
chamberto another specified temperature for the setting 
changing of the atmospheric temperature of the heating 
chamber, the time required for the heating chamber to 
reach the specified temperature can be reduced. This 
so improves the productivity and further reduces the time 
required for the setting temperature changing of the 
heating chamber, and therefore, the consumption power 
can be reduced. Therefore, in the control operation of 
the quantity of supply heat of the gas by the aforemen- 
55 tioned heating apparatus and heating method, the heat- 
ing control can also be executed with higher accuracy 
while taking the heat resistance temperature of the 
bonding base object such as a board and a component 
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into consideration, and the generation of considerable 
warp of the bonding base object such as a wafer due to 
heat can also be restrained. Heating of the bonding ma- 
terials such as solder and adhesive serving as the object 
to be heated can also be controlled to their respective 
optimum temperatures with high accuracy. 
[01 00] An experiment has proved the fact as follows. 
In the reflow apparatus of the aforementioned embodi- 
ment, within a temperature setting changing range of 
about 30°C by switching the flow rate of the sirocco fans 
to a flow rate that is 1 .2 to 1 .5 times as large as the flow 
rate in the temperature setting changing stage, if the 
preheating chambers and the first and second reflow 
preheating chambers become internally thermally satu- 
rated, the flow rates of the sirocco fans are switched to 
the reflow process-use specified flow rates and the flows 
of the circulating air thereof and the temperatures inside 
the preheating chambers and the first and second reflow 
heating chambers are stabilized, then variations in the 
reflow process peak temperature of the circuit board 
with respect to the interval between circuit boards and 
a change in time falls within a range of about 3°C im- 
mediately after the restoration of the flow rates of the 
sirocco fans, allowing a stable reflow process to be ex- 
ecuted. In this stage, there are proved the effect of re- 
ducing the setting changing time from the room temper- 
ature from about 40 minutes in the conventional case to 
about 30 minutes (about 25% reduction) in relation to 
the apparatus consumption power as well as the effect 
of reducing the quantity of the consumption power from 
about 14 kWH to about 10 kWH (about 40% reduction) 
[Q101] Furthermore, the effects are great when the 
temperature changing range is about 30*0, and there 
is proved the effect of reducing the setting changing time 
from aboutitO minutes in the conventional case to about 
10 minutes (about 75% reduction). 
[0102] According to other experiments, the consump- 
tion power is reduced from about 6 kWH to about 5 kWH 
by reducing the flow rates of the sirocco fans by 20% to 
25% in the standby stage by comparison with that of the 
reflow process, proving the effect of reduction by about 
1kW (about 10% reduction). Also in this case, it is 
proved that the variations in the reflow process peak 
temperature of the circuit board with respect to the in- 
terval between circuit boards and a change in time falls 
within a range of about 3°C immediately after the resto- 
ration of the flow rates of the sirocco fans, allowing a 
stable reflow process to be executed. 
[0103] According to the present invention, by control- 
ling the quantity of supply heat (flow rate or temperature, 
for example) of the gas so that the quantity of supply 
heat (flow rate or temperature, for example) of the heat- 
ed gas when no heat treatment is needed for the object 
to be heated is made smaller than the quantity of supply 
heat (flow rate or temperature, for example) of the gas 
when heat treatment is needed for the object to be heat- 
ed, the consumption power when no heat treatment for 
the bonding base object is needed can be reduced. 



[0104] Furthermore, according to the present inven- 
tion, if the quantity of supply heat (flow rate, for example) 
of the gas is controlled so that the quantity of supply 
heat (flow rate, for example) of the gas is increased from 
5 the quantity of supply heat (flow rate, for example) of the 
gas when no setting changing of the temperature of the 
heating chamber is executed in changing the setting of 
the temperature of the heating chamber to another 
specified temperature for the setting changing of the at- 
10 mospheric temperature of the heating chamber, the time 
required for the heating chamber to reach the specified 
temperature can be reduced. This improves the produc- 
tivity and further reduces the time required for the setting 
temperature changing of the heating chamber, and 
is therefore, the consumption power can be reduced. 
[0105] According to the present invention, with the 
above-mentioned construction, It Is detected whether or 
not the bonding base object has passed through the en- 
trance and exit of the heating apparatus including the 
20 heating chamber. Gas supply heat quantity control is ex- 
ecuted so as to determined that heat treatment for the 
object to be heated is needed upon detecting the pres- 
ence of the bonding base object within the heating meth- 
- od to supply a quantity of supply heat (flow rate or tem- 
25 perature, for example) for heat treatment use as the 
quantity of supply heat (flow rate or temperature, for ex- 
ample) of the gas and determine that no heat treatment 
for the object to be heated is needed upon detecting the 
absence of the bonding base object within the heating 
30 method to supply a quantity of standby supply heat (flow 
rate or temperature, for example) smaller than the quan- 
tity of supply heat (flow rate or temperature, for example) 
for heat treatment use as the quantity of supply heat 
(flow rate or temperature, for example) of the gas. By 
35 this controf, the standby supply heat (flow rate or tem- 
perature, for example) of the gas can be reduced and 
the consumption power can be reduced. 
[01 06] A reflow apparatus as an example for embod- 
ying a heating apparatus and heating method according 
40 to a fourth embodiment of the present invention will be 
described with reference to Fig. 19 through Fig. 22. 
[01 07] As shown in Fig. 1 9, the reflow apparatus is a 
reflow apparatus provided with a conveyance section 3 
for conveying a bonding base object on which electronic 
45 components 2a are mounted; four heating chambers 6a, 
6b, 7a, and 7b that include this conveyance section 3, 
provides a specified temperature by supplying (in other 
words, supplying with circulation or supplying without 
circulation) heated gas via heating devices (for exam- 
50 pie, heaters 9a, 9b, 9c ; and 9d), supplies at a specified 
flow rate the heated gas of a specified temperature as 
a heating source onto the bonding base object, and 
heats the object to be heated such as solder on the 
bonding base object; a cooling chamber 8 that is located 
55 adjacent to the heating chambers rearwardly in a direc- 
tion in which the bonding base object is conveyed and 
cools and solidifies melted solder; and circuit board de- 
tecting devices 18a and 18b for detecting the fact that 
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the bonding base object has passed through apparatus 
entrance and exit 4 and 5. 

[0108] The reflow apparatus of the fourth embodiment 
employs heated air as an example of the heated gas 
and employs a circuit board as an example of the bond- 
ing base object on which components are mounted. 
However, the present invention is not limited to this and 
allowed to employ an inert gas such as nitrogen gas as 
another example of the heated gas. Furthermore, a 
component on which an electronic component can be 
mounted can be employed as another example of the 
bonding base object. In the reflow apparatus of the 
fourth embodiment, the object to be heated is solder 
paste taken as an example of the bonding material for 
bonding the electronic comp onent 2a to the circuit board 
2. However, t^e present invention is not limited to this 
and allowed to employ an electronic component fixing 
use thermosetting adhesive or a conductive adhesive 
or an encapsulation resin of an electronic component 
(IC chip, for example). Furthermore, in the reflow appa- 
ratus of the fourth embodiment, the heating chamber is 
provided by the four heating chambers, i.e., the first pre- 
heating chamber 6a, the second preheating chamber 
6b, the first reflow heating chamber 7a, and the second 
reflow heating chamber 7b as one example. However, 
the present invention is not limited to this and allowed 
to employ one reflow heating chamber or a combination 
of one preparatory chamber and one reflow heating 
chamber. As an example of the heating apparatus, the 
reflow apparatus for heating and melting the ref low-use 
solder on the bonding base object is taken as an exam- 
ple. However, the present invention is not limited to this 
and also allowed to be applied to a thermal hardening 
apparatus for hardening an electronic component fixing 
use thermosetting adhesive or a conductive adhesive 
or an encapsulation resin of an electronic component 
(IC chip, for example). 

[0109] As shown in Fig. 1 9, the reflow apparatus has 
a conveyance section 3 such as a belt conveyor for con- 
veying a circuit board 2 from the entrance 4 to the exit 
5 of the reflow apparatus 1 as well as a first preheating 
chamber 6a, a second preheating chamber 6b ; a first 
reflow heating chamber 7a, and a second reflow heating 
chamber 7b and a cooling chamber 8, which are ar- 
ranged in this order from the entrance 4 side to the exit 
5 side and which constructed the furnace section 1 a. As 
shown in Fig. 20, the first and second preheating cham- 
bers 6a and 6b and the first and second reflow heating 
chambers 7a and 7b have hot blast circulating units 14 
each of which has a sirocco fan 1 2 (1 2a, 1 2b, 1 2c, 1 2d) 
for circulating air and heaters 9a f 9b, 9c, and 9d for heat- 
ing the circulating air 13. The heater 9 and the sirocco 
fan 12 are supplied with electric power from electric 
power supply sources 15a and 15b, respectively. A hot 
blast outlet port 14a of this hot blast circulating unit 14 
is located above the conveyance section 3 and blows 
heated air against the upper surface of the circuit board 
2. On the other hand, a hot blast inlet port 1 4b of the hot 



blast circulating unit 1 4 is located below the conveyance 
section 3 and takes in the heated air. The cooling cham- 
ber 8 is constructed of a fresh air intake port 11a and a 
cooling-use axial flow fan 1 1 . 
5 [0110] The feature of the fourth embodiment will be 
described with reference to Fig. 21 . Fig. 21 is a sectional 
view of the conveyance section 3 in the vicinity of the 
boundary between chambers, or for example, the 
boundary between the first reflow heating chamber 7a 
10 and the second reflow heating chamber 7b. In the con- 
veyance section 3, sprockets 19a and 19b are rotatably 
fixed to a pair of rail sections 16a and 16b arranged in 
correspondence with both side ends of the board 2. The 
circuit board 2 is conveyed in a direction perpendicular 
15 to the figure by chains 20a and 20b engaged and sup- 
ported by sprockets 1 9a and 1 9b. 
[0111] The feature of the fourth embodiment Is that 
shield plates 217a and 217b serving as an example of 
the heated gas flow path control member are provided 
20 above the pair of rail sections 16a and 16b of the con- 
veyance section 3. The shield plates 21 7a and 21 7b are 
each provided with a flat surface section 218 that ex- 
tends in a direction perpendicular to the lengthwise di- 
rection of the rail sections 1 6a and 1 6b, and a fastening 
25 section 219 that protrudes from the flat surface section 
218, extends in the lengthwise direction of the rail sec- 
tions 16a and 16b and is fixed to the rail sections 16a 
and 1 6b. This flat surface section 21 8 is to close a space 
above each rail section at the boundary between the 
30 heating chamber and the outside of the heating cham- 
ber (in other words, the boundary between adjoining 
heating chambers, i.e., the boundary between adjoining 
preheating chambers, the boundary between adjoining 
preheating chamber and reflow heating chamber, the 
35- boundary between adjoining reflow heating chambers, , 
the boundary between adjoining reflow heating cham- 
ber and cooling chamber, the boundary between the 
cooling chamber and the atmosphere outside the reflow 
apparatus and so on) and thus blocks the flow of heated 
40 air that tries to advance from each heating chamber to- 
ward the outside of the heating chamber via the space 
above each rail section. That is, as shown in Fig. 22, for 
example, in a left-hand heating chamber (second reflow 
heating chamber 7b, as an example), the path 22 of the 
45 heated air, which tries to flow along the upper surface 
of the rail section toward the outside of the heating 
chamber (the right-hand heating chamber (first reflow 
heating chamber 7a, as an example) in Fig. 22) is 
blocked by the shield plates 217a and 217b. It is to be 
so noted that reference numeral 21 denotes a board con- 
veyance opening formed at a partition wall 220 for par- 
titioning the heating chambers of the furnace section 1 
and connects adjoining heating chambers. 
[0112] As shown in Fig. 19, it is effective to arrange 
55 the shield plates 217a and 217b at least in a portion 
which belongs to the reflow apparatus 1 and in which a 
temperature difference becomes large, i.e., at the en- 
trance of the first preparatory chamber 6a and the exit 
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of the second reflow heating chamber 7b of the reflow 
apparatus 1 . It is more preferable to arrange the shield 
plates at the boundary between the first preparatory 
chamber 6a and the second preparatory chamber 6b t 
the boundary between the second preparatory chamber 
6a and the first reflow heating chamber 7a, and the 
boundary between the first reflow heating chamber 7a 
and the second reflow heating chamber 7b. 
[0113] Although the flat surface sections 218 of the 
shield plates 21 7a and 21 7b extend in the direction per- 
pendicular to the board conveyance direction, the sec- 
tions are not necessarily arranged perpendicular to the 
board conveyance direction. As described above, the 
shield plates may be extended in a direction intersecting 
the board conveyance direction at an arbitrary angle if 
the flow of the heated air directed toward the outside of 
the heating chamber can be blocked. 
[0114] The operation of the present fourth embodi- 
ment in the case where the circuit board 2 is subjected 
to the reflow process in the reflow apparatus 1 will be 
described next with reference to Fig. 1 9 through Fig. 25. 
[0115] In Fig. 19 and Fig. 20, the circuit board 2 having 
an upper surface on which the components 2a are 
placed on solder pastes is conveyed from the entrance 
4 to the exit 5 of the reflow apparatus 1 by the convey- 
ance section 3. 

[01 16] In this case, the circuit board 2, which sequen- 
tially passes through the first preheating chamber 6a, 
the second preheating chamber 6b, the first reflow heat- 
ing chamber 7a, and the second reflow heating chamber 
7b, is heated as shown in Fig. 23 to a temperature of 
about 150°C in a preheating interval T1 inside the first 
and second preheating chambers 6a and 6b to prelimi- 
narily heat the solder, heated to a temperature of about 
220°C in a reflow.heating interval T2 inside the first and 
second reflow heating chambers 7a and 7b to heat the 
solder to the melting temperature, and cooled to solidify 
the melted solder in the cooling chamber 8. In the above 
stage, the temperature of the heater 9 and the flow rate 
of the sirocco fan 12 of the first and second preheating 
chambers 6a and 6b and the temperature of the heater 
9 and the flow rate of the sirocco fan 12 of the first and 
second reflow heating chambers 7a and 7b are set to 
the temperatures and flow rates corresponding to the 
thermal capacity of the circuit board 2 to be subjected 
to the reflow process. That is, the temperature of the 
heated air of each chamber is controlled to a tempera- 
ture corresponding to the thermal capacity of the circuit 
board 2 at the start and a preparation process of the 
reflow apparatus 1, as shown in Fig. 24. In this stage, 
the paths of the heated air that flows along the upper 
surfaces of the rail sections are blocked by the shield 
plates 21 7a and 21 7b so as to reduce the thermal inter- 
ference between the chambers, enabling the reduction 
in power. 

[0117] Furthermore, if the circuit board 2 is loaded, 
then a disorder as shown in Fig. 25 occurs in the tem- 
perature of the heated air of each chamber. If a circuit 



board loading interval is shorter than a time T3 required 
for the restoration of the disorder into a stable state 
when circuit boards 2 are continuously loaded, then the 
next circuit board 2 is to be exposed to a temperature 
5 higher or lower than that of the previous circuit board 2, 
causing variations in quality. However, in the case where 
the shield plates 21 7a and 21 7b are provided, a time T4 
required for the restoration of the disorder into the stable 
state becomes T3 > T4, and this enables a reduction in 
10 electric power and a reduction in the circuit board load- 
ing interval, i.e., an improvement in productivity. 
[01 18] A reflow apparatus according to a fifth embod- 
iment of the present invention will be described next with 
reference to Fig. 26 and Fig. 27. 
'5 [0119] The fifth embodiment differs from the fourth 
embodiment in that the fifth embodiment is provided with 
shield plates 23a and 23b that serve as a second exam- 
ple of the heated gas flow path control member curved 
in both adjoining space directions in contrast to the 
2 o fourth embodiment provided with the shield plates 21 7a 
and 21 7b. The shield plates 23a and 23b are each ar- 
ranged so as to be fit in a space between each rail sec- 
tion and the partition wall 220 and have a curved shape 
such that the approximate center portion is concaved 
& toward the outside of the heating chamber and the upper 
and lower end portions that interpose the approximate 
center portion between them protrude toward the heat- 
ing chamber. The other part is the same as that of the 
fourth embodiment, and therefore, same components 
30 are denoted by same reference numerals with no de- 
scription provided for them. 

[0120] According to the above-mentioned construc- 
tion , paths 24 of the h eated air that tries to flow outwardly 
of the heating chamber (toward the right-hand heating 
35 ch amber (first reflow heating chamber 7a, as one exam- 
ple) in Fig. 27) along the upper surfaces of the rail sec- 
tions in, for example, the left-hand heating chamber 
(second reflow heating chamber 7b, as an example) in 
Fig. 26 are blocked by the shield plates 23a and 23b, 
^0 directed smoothly along the rail section upper surfaces 
upward in the left-hand heating chamber via the curved 
surfaces of the shield plates 23a and 23b, and allowed 
to merge into the flow of heated air from the upper por- 
tion to the lower portion of the left-hand heating cham- 
ps ber. Therefore, the same operation as that of the fourth 
embodiment can be obtained, and more stable circulat- 
ing air can be obtained. That is, the heated air blocked 
by the curved shape of the shield plates 23a and 23b 
can be put back to each chamber without stagnation, 
so and the board 2 can be stably heated to the specified 
temperature, allowing the heat treatment to be executed 
with high reliability. 

[0121] Furthermore, as a modification example of the 
shield plates 23a and 23b of Fig. 26, it is acceptable to 
55 arrange parallel pairs of shield plates 25a, 25b, 26a, and 
26b curved in both adjoining spaces as shown in Fig. 
27. That is, the pairs of shield plates 25a and 25b are 
arranged parallel along the conveyance direction in the 
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rail section 16a, while the pains of shield plates 26 and 
26b are arranged parallel along the conveyance direc- 
tion in the rail section 16b. The shield plates 25a, 25b, 
26a, and 26b constructed as above have an exterior 
shape approximately equal to that of the foregoing 
shield plates 23a and 23b of Fig. 26. The other part is 
the same as that of the fourth embodiment, and there- 
fore, same components are denoted by same reference 
numerals with no description provided for them. 
[0122] According to the above-mentioned construc- 
tion, a paths 27 of the heated air that tries to flow out- 
wardly of the heating chamber (toward the right-hand 
heating chamber (first reflow heating chamber 7a, as 
one example) in Fig. 27) along the upper surfaces of the 
rail sections in, for example, the left-hand heating cham- 
ber (second reflow heating chamber 7b, as an example) 
in Fig. 27 are blocked by the shield plates 25a and 25b, 
directed smoothly along the rail section upper surfaces 
upward in the left-hand heating chamber via the curved 
surfaces of the shield plates 25a and 25b, and allowed 
to merge into the flow of heated air from the upper por- 
tion to the lower portion of the left-hand heating cham- 
ber. Therefore, the same operation as that of the fourth 
embodiment can be obtained, and more stable circulat- 
ing air can be obtained. 

[0123] Next, a reflow apparatus according to a sixth 
embodiment of the present invention will be described 
next with reference to Fig. 28. 

[0124] The present embodiment differs from the 
fourth embodiment in that the sixth embodiment is pro- 
vided with shield plates 28a and 28b including a heat 
insulator 29 made principally of a material of, for exam- 
ple, calcium silicate for controlling heat conduction from 
the heated gas toward the outside of the heating cham- 
ber In contrast to the fourth embodiment provided with 
the shield plates 217a and 217b. The other part is the 
same as that of the fourth embodiment, and therefore, 
same components are denoted by same reference nu- 
merals with no description provided for them. 
[0125] According to the above-mentioned construc- 
tion, a paths 30 of the heated air that tries to flow out- 
wardly of the heating chamber (toward the right-hand 
heating chamber (first reflow heating chamber 7a, as 
one example) in Fig. 28) along the upper surfaces of the 
rail sections in, for example, the left-hand heating cham- 
ber (second reflow heating chamber 7b, as an example) 
in Fig. 28 are blocked by the shield plates 28a and 28b. 
Furthermore, the heat conduction from the heated gas 
toward the outside of the heating chamber via the shield 
plates 28a and 28b can be restrained by the heat insu- 
lator 29. Therefore, the same operation as that of the 
fourth embodiment can be obtained, and the heat con- 
duction can also be restrained. That is, the heat conduc- 
tion between the heating chamber and the outside of the 
heating chamber via the shield plates 28a and 28b can 
also be reduced, and the circuit board 2 can be stably 
heated to the specified temperature, allowing the heat 
treatment to be executed with high reliability. 
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[0126] The present embodiment can produce the 
aforementioned heat conduction restraining effect by 
being combined with another arbitrary embodiment. 
[01 27] A reflow apparatus according to a seventh em- 

5 bodiment of the present invention will be described next 
with reference to Figs. 29A and 29B. 
[0128] The seventh embodiment differs from the 
fourth embodiment in that rail sections 31a and 31b 
have a mountain-like cross-section shape or the rail sec- 

10 tions 31a and 31b preferably have an upper portion of 
a triangular cross-section shape in the seventh embod- 
iment in contrast to the fourth embodiment provided with 
the shield plates 217a and 21 7b. In detail, each of the 
rail sections 31 a and 31b has a pentagonal cross-sec- 

15 tion shape. The other part is the same as that of the 
fourth embodiment, and therefore, same components 
are denoted by same reference numerals with no de- 
scription provided for them. 

[0129] According to the above-mentioned construc- 
20 tion, in Fig. 29A and 29B, heated circulating air 32 flows 
from the upper portion to the lower portion along the 
mountain-like shape of the rail sections 31 a and 31 b in 
the heating chamber (first reflow heating chamber 7a 
and second reflow heating chamber 7b, as an example). 
25 Therefore, the flow of heated air toward the outside of 
the heating chamber through an opening 21 located be- 
tween each heating chamber and the outside of the 
heating chamber, along the upper surface of the rail as 
in the conventional case, can be reduced. 
30 [01 30] A reflow apparatus according to an eighth em- 
bodiment of the present invention will be described next 
with reference to Fig. 30A and 30B. 
[0131] The eighth embodiment differs from the sev- 
enth embodiment in thai the upper surfaces of rail sec- 
35 tions 33a and 33b are sloped so as to be.lowered toward, 
the opposite side of the circuit board 2 conveyed by the 
rail sections 33a and 33b in contrast to the seventh em- 
bodiment whose rail sections 31 a and 31 b have a moun- 
tain-like cross-section shape. 
40 [0132] According to the above-mentioned construc- 
tion, in Figs. 30Aand 30B, heated circulating air 34 flows 
from the upper portion to the lower portion along the 
slopes of the upper surfaces of the rail sections 33a and 
33b so as to be lowered toward the opposite side of the 
45 circuit board 2 In the heating chamber (first reflow heat- 
ing chamber 7a and second reflow heating chamber 7b, 
as an example). In particular, by sloping the upper sur- 
faces of the rail sections 33a and 33b toward the oppo- 
site side of the circuit board 2 conveyed by the rail see- 
so tions 33a and 33b, only the heated air located just above 
the board can be uniformly applied to the circuit board 
2 that is the object to be heated. Therefore, the flow of 
the heated air through the opening 21 of the partition 
wall 220 located between each heating chamber and the 
55 outside of the heating chamber, along the upper surfac- 
es of the rail sections as in the conventional case : can 
be reduced, and variations in temperature of the entire 
surface of the circuit board 2 to be heated can be re- 
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duced, allowing the heating to be uniformly performed 
[0133] A reflow apparatus according to a ninth em- 
bodiment of the present invention will be described next. 
[0134] The ninth embodiment is to concurrently put 
the fourth embodiment and the seventh embodiment in- 
to practice, and an operation of a combination of the op- 
erations of the fourth embodiment and the seventh em- 
bodiment can be obtained. 
[0135] Therefore, no description is provided. 
[01 36] Furthermore, an operation similar to that of the 
ninth embodiment can be obtained by putting any one 
of the fourth, fifth, and sixth embodiments into practice 
concurrently with either one of the seventh and eighth 
embodiments. 

[0137] A reflow apparatus according to a tenth em- 
bodiment of the present invention will be described next 
with reference to Fig. 31 and Fig. 32. 
[0138] The tenth embodiment differs from the fourth 
embodiment in that, in contrast to the fourth embodi- 
ment provided with the shield plates 21 7a and 21 7b, the 
other movable rail section 16b of a pair of rail sections 
is arranged slidably within a range of, for example, 50 
mm to 460 mm in a direction in which the movable rail 
section moves close to and apart from a fixed rail section 
1 6a with respect to the fixed rail section 1 6a of the pair 
of rail sections. A shield plate 35 of a size capable of 
closing a region other than a region that belongs to the 
opening 21 and is necessary for board conveyance (if 
possible, capable of blocking even a flow of heated air 
indicated by an arrow 22g that is formed of a downward 
flow of heated air colliding against the board 2 and flows 
outwardly of the heating chamber along the board, in 
Fig. 35) is fixed to the movable rail section 16b at the 
entrance and exit located between the heating chamber 
and the outside of the heating chamber, and the shield 
plate 35 is engaged integrally with the movement of the 
movable rail section 16b in a direction perpendicular to 
the board conveyance direction while being guided by 
a guide 36. With this arrangement, by moving the mov- 
able rail section 16b (by utilizing a drive mechanism as 
shown in Fig. 33) with respect to the fixed rail section 
1 6a according to the size of the board 2, the region other 
than the region that belongs to the opening 21 and is 
necessary for conveying the board can be closed by the 
shield plate 35. Depending on cases, a region corre- 
sponding to a space above the board conveyance re- 
gion is not required to be shielded by the shield plate. 
The other part is the same as that of the fourth embod- 
iment, and therefore, same components are denoted by 
same reference numerals with no description provided 
for them. It is to be noted that this embodiment can be 
arbitrarily combined with another embodiment. In par- 
ticular, if the shield plate 35 of this tenth embodiment is 
arranged outside the heating chamber at the entrance 
of the first preparatory chamber and the exit of the sec- 
ond reflow heating chamber 7b (see Fig. 19) and the 
shield plates 217a and 217b of the fourth embodiment 
are arranged inside the heating chamber at the entrance 
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of the first preparatory chamber and the exit of the sec- 
ond reflow heating chamber 7b, then the effects of both 
the embodiments can be synergistically produced. 
[0139] According to the aforementioned construction 
in Fig. 31 , paths 37 of the heated air flowing along the 
upper surfaces of the rail sections are blocked by the 
shield plate 35, and heated air 38 flowing through a 
space having no relation to the board conveyance in the 
opening 21 can also be reduced without hindering the 
opening 21 except for the upper surfaces of the rail sec- 
tions, i.e., without hindering the conveyance of the board 
2. Therefore, the same operation as that of the fourth 
embodiment can be obtained, and more stable circulat- 
ing air can be obtained while restraining the thermal in- 
terference between the heating chamber and the out- 
side of the heating chamber. In particular, the smaller 
the size of the circuit board 2 is, the larger the unneces- 
sary space in the opening 21 is. Therefore, the effect of 
closing the unnecessary space with the shield plate 35 
is great. That is, the opening area through which the 
board 2 is loaded and unloaded between the heating 
chamber and the outside of the heating chamber can be 
restrained to the necessary minimum, and the thermal 
interference due to the flow of the heated gas heated to 
the specified temperature in the heating chamber along 
the upper surfaces of the rail sections between the heat- 
ing chamber and the outside of the heating chamber can 
be reduced. Accordingly, the board 2 can be stably heat- 
ed to the specified temperature, allowing the heat treat- 
ment to be executed with high reliability. 
[0140] Further, as shown in Fig. 36, another example 
of the heated gas flow path control member may change 
the flow of the heated air instead of blocking the path of 
the heated air in the heating chamber. That is, it is ac- 
ceptable to form the inner surface, which is located "on 
the heating chamber side and belongs to a partition wall 
21 A for partitioning between the heating chamber and 
the outside of the heating chamber, into a curved sur- 
face for the construction of the heated gas flow path con- 
trol member so as to form a flow of the heated air flowing 
along the partition wall 21 A as indicated by an arrow 22j 
toward the heating chamber side in the rail sections 1 6a 
and 1 6b, changing to the inside of the heating chamber 
the path of the heated air that collides against the rail 
sections 16a and 16b inside the heating chamber and 
tries to flow outwardly of the heating chamber as Indi- 
cated by an arrow 22h shown in Fig. 35. 
[0141] As shown in Fig. 37, according to a modifica- 
tion example of Fig. 36, it is acceptable to arrange a 
heated gas flow path changing plate 21 C that protrudes 
toward the heating chamber and serves as the heated 
gas flow path control member at the lower end portion 
of a partition wall 21 B for partitioning between the heat- 
ing chamber and the outside of the heating chamber so 
as to form a flow of the heated air that is flowing along 
the partition wall 21 B and further flowing along the heat- 
ed gas flow path changing plate 21 C as indicated by an 
arrow 22j toward the heating chamber in the rail sections 
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1 6a and 1 6b, changing to the inside of the heating cham- 
ber the paths of the heated air that collides against the 
rail sections 16a and 16b inside the heating chamber 
and tries to flow outwardly of the heating chamber as 
indicated by an arrow 22h shown in Fig. 36 and Fig. 36. 
[0142] The reflow apparatuses and methods of the 
aforementioned embodiments of the present invention 
can obtain the effects of reducing or blocking the heated 
airflowing toward the adjacent chamber along the upper 
surfaces of the rail sections, reducing the thermal inter- 
ference between the chambers of the preheating cham- 
bers, the heating chambers, the cooling chamber, and 
between the chambers and the environmental atmos- 
pheres, reducing the consumption power, and stably 
heating the circuit board to the specified temperature by 
providing a shield plate between the chambers of the 
preheating chambers, the heating chambers, the cool- 
ing chamber inside the furnace section and between 
them and the environmental atmospheres or making the 
rail sections have mountain-like cross-section shapes. 
Furthermore, the quantity of supply heat can be reduced 
in the apparatus for heating the heated gas, and a heat- 
ing apparatus and method whose consumption power 
is reduced can be realized. 

[0143] As described above, each of the aforemen- 
tioned embodiments is not limited to the board on which 
the components are mounted. By applying each embod- 
iment to the heat treatment of, for example, a wafer to 
which a substrate for interposer is bonded in a wafer 
state via bonding materials such as solder bumps or a 
wafer that has bonding materials such as bumps for 
mounting a component in a state in which no component 
is mounted and changing to the inside of the heating 
chamber the flow path of the heated gas that tries to 
advance from the heating chamber toward the outside 
of the heating chamber between the heating chamber 
inside the furnace section and the outside of the heating 
chamber in an optimum state for the board, wafer, com- 
ponent, bonding material, and so on, there can be ob- 
tained the effects of reducing or blocking the heated gas 
that flows along the upper surfaces of the rail sections 
from the heating chamber toward the outside of the 
heating chamber, reducing the thermal interference be- 
tween the heating chamber and the outside of the heat- 
ing chamber, reducing the consumption power, and sta- 
bly heating the mounting base object to the specified 
temperature. Therefore, in the control operation for 
changing the flow path of the heated gas to the inside 
of the heating chamber by the heating apparatus and 
heating method, the heating control can also be execut- 
ed with high accuracy taking the heat resistance tem- 
perature of the bonding base object such as a board or 
a component into consideration, and the occurrence of 
a large warp of the bonding base object such as a wafer 
due to heat can also be restrained. The bonding material 
such as solder or adhesive that serves as the object to 
be heated can also be subjected to heating control with 
high accuracy at the optimum temperatures thereof. 



[0144] According to an experiment, by concurrently 
putting the fourth embodiment and the fifth embodiment 
into practice, the consumption power could be reduced 
by a power of 0.3 kW than when not. 

5 [0145] By changing to the inside of the heating cham- 
ber the flow path of the heated gas that tries to advance 
from the heating chamber toward the outside of the 
heating chamber between the heating chamber inside 
the furnace section and the outside of the heating cham- 

w ber, the heating apparatus and heating method of the 
present invention obtains the effects of reducing or 
blocking the heated gas that flows along the upper sur- 
face of the rail section from the heating chamber toward 
the outside of the heating chamber, reducing the thermal 

is interference between the heating chamber and the out- 
side of the heating chamber, reducing the consumption 
power, and stably heating the bonding base object to 
the specified temperature. 

[0146] According to the present invention, in at least 
20 either one of the pair of rail sections of the conveyance 
section, the flow path of the heated gas. that tries to ad- 
vance from the heating chamber toward the outside of 
the heating chamber is changed to the inside of the heat- 
ing chamber at the boundary between the heating 
25 chamber and the outside of the heating chamber. With 
this arrangement, the thermal interference due to the 
flow of the heated gas heated to the specified tempera- 
ture in each heating chamber, along the upper surface 
of the rail section between the heating chamber and the 
30 outside of the heating chamber can be reduced, and the 
bonding base object can be stably heated to the speci- 
fied temperature, allowing the heat treatment to be ex- 
ecuted with high reliability. Furthermore, the quantity of 
supply heat can be reduced in the apparatus for heating 
35 the heated gas, and the heating apparatus and method 
of a reduced consumption power can be realized. 
[0147] In the present invention, the flow path of the 
heated gas that tries to advance from the heating cham- 
ber toward the outside of the heating chamber can also 
40 be changed to the inside of the heating chamber along 
the curved surface of the shield plate by means of the 
shield plate that has the concave surface curved toward 
the outside of the heating chamber in the conveyance 
direction of the bonding base object in the heated gas 
45 flow path control stage. As described above, by the 
curved shape of the shield plate, the blocked heated gas 
can be put back to each chamber without stagnation, 
and the bonding base object can be stably heated to the 
specified temperature, allowing the heat treatment to be 
so executed with high reliability. Furthermore, the quantity 
of supply heat can be reduced in the apparatus for heat- 
ing the heated gas, and the heating apparatus and heat- 
ing method of a reduced consumption power can be re- 
alized. 

55 [0148] The present invention can also restrain the 
heat conduction from the heated gas toward the outside 
of the heating chamber by means of the heat insulator 
of the shield plate when changing to the inside of the 
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heating chamber the flow path of the heated gas that 
tries to advance from the heating chamber toward the 
outside of the heating chamber in the heated gas flow 
path control stage. In this case, the thermal interference 
due to the flow of the heated gas heated to the specified 
temperature in the heating chamber along the upper 
surface of the rail section between the heating chamber 
and the outside of the heating chamber can be reduced, 
and the thermal conduction between the heating cham- 
ber and the outside of the heating chamber via the sh ield 
plate can be additionally reduced. The bonding base ob- 
ject can be stably heated to the specified temperature, 
and the heat treatment can be executed with high relia- 
bility. Furthermore, the quantity of supply heat can be 
reduced in the apparatus for heating the heated gas, 
and the heating apparatus and heating method of a re^ 
duced consumption power can be realized. 
[0149] According to the present invention, in at least 
either one of the pair of rail sections of the conveyance 
section, by flowing the heated gas downward from 
above along the mountain-like shape of the cross sec- 
tion of the upper portion in the heated gas flow path con- 
trol stage, the heated gas can be blocked from flowing 
toward the outside of the heating chamber along the up- 
per surface of the rail section. With this arrangement, 
the heated gas heated to the specified temperature in 
the heating chamber can be flowed downward from 
above along the mountain-like shape of the rail section. 
The thermal interference due to the flow of the heated 
gas along the upper surface of the rail section between 
the heating chamber and the outside of the heating 
chamber can be reduced, and the bonding base object 
can be stably heated to the specified temperature, al- 
lowing the heat treatment to be executed with high reli- 
ability. Furthermore, the quantity, of supply heat can be 
reduced in the apparatus for heating the heated gas 
and the heating apparatus and heating method of a re^ 
duced consumption power can be realized. 
[01 50] According to the present invention, in at least 
either the rail section of the pair of rail sections of the 
conveyance section, the upper surface is sloped so as 
to be lowered toward the opposite side of the bonding 
base object conveyed by the rail sections of the. con- 
veyance section, and the heated gas flows downward 
from above along the slope of the upper surface of the 
one rail section in the heated gas flow path control stage, 
by which the heated gas can be blocked from flowing 
toward the outside of the heating chamber along the up- 
per surface of the rail section. With this arrangement 
the heated gas heated to the specified temperature in 
the heating chamber can be flowed from the upper por- 
tion to the lower portion along the shape of the rail sec- 
tion without being blocked by the rail section, and only 
the heated gas just above the bonding base object can 
be uniformly applied to the bonding base object. Accord- 
ingly, variations in temperature throughout the entire 
surface of the bonding base object can be reduced, al- 
lowing heating to be uniformly performed. Therefore, the 



thermal interference due to the flow of the heated gas 
along the upper surface of the rail section between the 
heating chamber and the outside of the heating cham- 
ber can be reduced, and the bonding base object can 
* be stably heated to the specified temperature, allowing 
the heat treatment to be executed with high reliability. 
Furthermore, the quantity of supply heat can be reduced 
in the apparatus for heating the heated gas, and the 
heating apparatus and heating method of a reduced 
10 consumption power can be realized. 

[0151] According to the present invention, at least ei- 
ther one rail section of the pair of rail sections of the 
conveyance section is fixed, and the other rail section 
is the movable rail section arranged movably in the di- 
rection in which the movable rail section moves close to 
or apart from the fixed rail section according to the width 
dimension of the bonding base object. In the heated gas 
flow path control stage, the region that belongs to the 
opening for conveying the bonding base object in the 
*> heating chamber and has no relation to the bonding 
base object conveyance can be closed by the shield 
plate connected so as to move integrally with the mov- 
able rail section. With this arrangement, the area of the 
opening through which the bonding base object is load- 
25 ed and unloaded between the heating chamber and the 
outside of the heating chamber can be restrained to the 
necessary minimum. The thermal interference due to 
the flow of the heated gas heated to the specified tem- 
perature in the heating chamber along the upper surface 
30 of the rail section between the heating chamber and the 
outside of the heating chamber can be reduced, and the 
bonding base object can be stably heated to the speci- 
fied temperature, allowing the heat treatment to be ex- 
ecuted with high reliability. Furthermore, the quantity of 
35 supply heat can be reduced in the apparatus for heating 
the heated gas, and the heating apparatus and heating 
method of a reduced consumption power can be real- 
ized. 

[0152] When controlling the flow rate of the heated 
<o gas in either one or a plurality of embodiments of the 
first through third embodiments by combining either one 
or a plurality of embodiments of the first through third 
embodiments with either one or a plurality of embodi- 
ments of the fourth through tenth embodiments, the flow 
45 of the heated gas from the heating chamber toward the 
outside of the heating chamber can be restrained, and 
the accuracy of the flow rate control of the heated gas 
can be further improved, allowing the consumption pow- 
er to be more effectively reduced. 
50 [0153] Although the present invention has been fully 
described in connection with the preferred embodi- 
ments thereof with reference to the accompanying 
drawings, it is to be noted that various changes and 
modifications are apparent to those skilled in the art. 
55 Such changes and modifications are to be understood 
as included within the scope of the present invention as 
defined by the appended claims unless they depart 
therefrom. 
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Claims 

1 . A heating apparatus comprising: 

a conveyance section (3) for conveying a bond- 
ing base object (2) to which an electronic com- 
ponent (2a) is bonded via an object to be heat- 
ed; 

a heating chamber (6a, 6b, 7a, 7b) for heating 
the object to be heated on the bonding base 
object by supplying at a specified flow rate 
heated gas heated to a specified temperature 
by a heating device (9a, 9b, 9c, 9d) as a heating 
source onto the bonding base object conveyed 
by the conveyance section; and 
a gas supply heat quantity control unit (14, 21) 
for controlling the quantity of heat of the gas so 
that a supply heat quantity (Q3, t4) of the gas 
when no heat treatment for the object to be 
heated is needed is made smaller than a supply 
heat quantity (Q1, t3) of the gas when heat 
treatment for the object to be heated is needed. 

2. A heating apparatus as claimed in claim 1 , wherein 
the gas supply heat quantity control unit (14, 21) 
makes the quantity of supply heat of the gas when 
no heat treatment for the object to be heated is 
needed smaller than the quantity of supply heat of 
the gas when heat treatment for the object to be 
heated is needed and controls the supply heat 
quantity of the gas so as to increase the supply heat 
quantity of the gas when setting changing of a tem- 
perature of the heating chamber to another speci- 
fied temperature is executed further than the supply 
heat quantity of the gas when setting changing of 
the temperature of the heating chamber is not exe- 
cuted. 

3. A heating apparatus as claimed in claim 1 , wherein 
the gas supply heat quantity control unit (14, 21) is 
a gas flow rate control unit, which makes the quan- 
tity of supply heat of the gas when no heat treatment 
for the object to be heated is needed smaller than 
the quantity of supply heat of the gas when heat 
treatment for the object to be heated Is needed and 
controls the supply heat quantity of the gas so as to 
increase a supply flow rate (Q2) of the gas when 
setting changing of a temperature of the heating 
chamber to another specified temperature is exe- 
cuted further than a supply flow rate (Q1 ) of the gas 
when setting changing of the temperature of the 
heating chamber is not executed. 

4. A heating apparatus comprising: 

a conveyance section (3) for conveying a bond- 
ing base object (2) to which an electronic com- 
ponent (2a) is bonded via an object to be heat- 
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ed; 

a heating chamber (6a, 6b, 7a, 7b) for heating 
the object to be heated on the bonding base 
object by supplying at a specified flow rate 
heated gas heated to a specified temperature 
by a heating device (9a, 9b, 9c, 9d) as a heating 
source onto the bonding base object conveyed 
by the conveyance section; and 
a gas flow rate control unit (14, 21) for control- 
ling the gas supply flow rate so as to increase 
a supply flow rate (Q2) of the gas when setting 
changing of a temperature of the heating cham- 
ber to another specified temperature is execut- 
ed further than a supply flow rate (Q1) of the 
gas when setting changing of the temperature 
of the heating chamber is not executed. 

A heating apparatus as claimed in any one of claims 
1 through 4, wherein 

further comprising a bonding base object de- 
tecting unit (1 8a, 18b) for detecting passing of 
the bonding base object through heating appa- 
ratus entrance and exit (4, 5) to detect presence 
or absence of the bonding base object inside 
the heating apparatus by the bonding base ob- 
ject detecting unit, 

the gas supply heat quantity control unit (14, 
21) executes control so as to determine that 
heat treatment for the object to be heated is 
needed upon detecting the presence of the 
bonding base object inside the heating appara- 
tus to supply a quantity of supply heat for heat 
treatment use as a quantity of supply heat of 
the gas and determine that no heat treatment 
for the object to be heated is needed upon de- 
tecting the absence of the bonding base object 
inside the heating apparatus to supply a quan- 
tity of standby supply heat smaller than the 
quantity of supply heat for heat treatment use 
as the quantity of supply heat of the gas. 

A heating apparatus as claimed in claim 5, wherein 
the gas supply heat quantity control unit (14, 21) 
comprises a gas supply flow rate control section 
(20, 21 ), which executes control so as to determine 
that heat treatment for the object to be heated is 
needed upon detecting the presence of the bonding 
base object inside the heating apparatus to supply 
a quantity of supply heat for heat treatment use as 
a quantity of supply heat of the gas and determine 
that no heat treatment for the object to be heated is 
needed upon detecting the absence of the bonding 
base object inside the heating apparatus to supply 
a quantity of standby supply heat smaller than the 
quantity of supply heat for heat treatment use as the 
quantity of supply heat of the gas. 
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7. A heating apparatus as claimed in claim 5, wherein 
the gas supply heat quantity control unit (14, 21) 
comprises a gas temperature control section (19a, 
1 9b, 1 9c, 1 9d, 21), which executes control so as to 
determine that heat treatment for the object to be s 
heated is needed upon detecting the presence of 
the bonding base object inside the heating appara- 
tus to heat the heated gas to a temperature for heat 
treatment use as a quantity of supply heat of the 
gas and determine that no heat treatment for the 10 
object to be heated is needed upon detecting the 
absence of the bonding base object inside the heat- 
ing apparatus to lower the temperature of the heat- 
ed gas to a standby temperature lower than the tem- 
perature for heat treatment use as the quantity of is 
supply heat of the gas. 

8. A heating method comprising: 

supplying at a specified flow rate heated gas 20 
heated to a specified temperature as a heating 
source onto a bonding base object (2), which is 
conveyed by a conveyance section (3) and to 
which an electronic component (2a) is bonded 
via an object to be heated, inside a heating 25 
chamber (6a, 6b, 7a, 7b) so as to heat the ob- 
ject to be heated on the bonding base object, 
and 

controlling a quantity of supply heat of the gas 
so that a supply heat quantity (Q3, t4) of the 30 
gas when no heat treatment for the object to be 
heated is needed is made smallerthan a supply 
heat quantity (Q1, t3) of the gas when heat 
treatment for the object to be heated is needed. 

■ - - •- - - 35 

9. A heating method as claimed in claim 8, wherein, in 
executing the gas supply heat quantity control, the 
quantity of supply heat of the gas when no heat 
treatment for the object to be heated is needed is 
made smaller than the quantity of supply heat of the 40 
gas when heat treatment for the object to be heated 
is needed, and the quantity of supply heat of the gas 
is controlled so as to increase the supply heat quan- 
tity of the gas when setting changing of a tempera- 
ture of the heating chamber to another specified 45 
temperature is executed further than the supply 
heat quantity of the gas when setting changing of 
the temperature of the heating chamber is not exe- 
cuted. 



(Q2) of the gas when setting changing of a temper- 
ature of the heating chamber to another specified 
temperature is executed further than a supply flow 
rate (Q1) of the gas when setting changing of the 
temperature of the heating chamber is not execut- 
ed. 

11. A heating method comprising: 

supplying at a specified flow rate heated gas 
heated to a specified temperature as a heating 
source onto a bonding base object (2), which is 
conveyed by a conveyance section (3) and to 
which an electronic component (2a) is bonded 
via an object to be heated, inside a heating 
chamber (6a, 6b, 7a, 7b) so as to heat the ob- 
ject to be heated on the bonding base object 
and 

controlling a quantity of supply heat of the gas 
so as to increase a supply flow rate (Q2) of the 
gas when setting changing of a temperature of 
the heating chamber to another specified tem- 
perature is executed further than a supply flow 
rate (Q1) of the gas when setting changing of 
the temperature of the heating chamber is not 
executed. 

12. A heating method as claimed in any one of claims 
8 through 11, wherein 

whether or not the bonding base object has 
passed through an entrance and an exit (4, 5) 
of a heating apparatus including the heating 
chamber is detected, and 
in controlling the gas supply 'heat quantity, the 
control is executed so as to determine that heat 
treatment for the object to be heated is needed 
upon detecting presence of the bonding base 
object within the heating method to supply a 
quantity of supply heat for heat treatment use 
as a quantity of supply heat of the gas and de- 
termine that no heat treatment for the object to 
be heated is needed upon detecting absence 
of the bonding base object within the heating 
method to supply a quantity of standby supply 
heat smaller than the quantity of supply heat for 
heat treatment use as the quantity of supply 
heat of the gas. 



so 



10. A heating method as claimed in claim 8, wherein, in 
executing the gas supply heat quantity control, the 
quantity of supply heat of the gas when no heat 
treatment for the object to be heated is needed is 
made smaller than the quantity of supply heat of the 55 
gas when heat treatment for the object to be heated - 
is needed, and the quantity of supply heat of the gas 
is controlled so as to increase the a supply flow rate 



13. A heating method as claimed in claim 12, compris- 
ing a gas supply flow rate control section (20, 21), 
which executes control, when the gas supply heat 
quantity is executed, so as to determine that heat 
treatment for the object to be heated is needed upon 
detecting the presence of the bonding base object 
within the heating method to supply a quantity of 
supply heat for heat treatment use as a quantity of 
supply heat of the gas and determine that no heat 
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treatment for the object to be heated is needed upon 
detecting the absence of the bonding base object 
within the heating method to supply a quantity of 
standby supply heat smaller than the quantity of 
supply heat for heat treatment use as the quantity 
of supply heat of the gas. 

14. A heating method as claimed in claim 12, compris- 
ing a gas temperature control section (19a, 19b, 
19c, 19d, 21), which executes control, when the gas 
supply heat quantity control is executed, so as to 
determine that heat treatment for the object to be 
heated is needed upon detecting the presence of 
the bonding base object within the heating method 
to heat the heated gas to a temperature for heat 
treatment use as a quantity of supply heat of the 
gas and determine that no heat treatment for the 
object to be heated is needed upon detecting the 
absence of the bonding base object within the heat- 
ing method to lower the temperature of the heated 
gas to a standby temperature lower than the tem- 
perature for heat treatment use as the quantity of 
supply heat of the gas. 

15. A heating apparatus as claimed in any one of claims 
1 through 7, wherein 

the conveyance section (3) has a pair of rail 
sections (1 6a, 1 6b) to convey the bonding base 
object (2), and 

at least either one of the pair of rail sections of 
the conveyance section is further provided with 
a heated gas flow path control member (217a, 
217b, 23a, 23b, 25a, 25b, 26a, 26b, 28a, 28b, 
29, 31a, 31b; 33a, 33b, 35, 21 A, 21 C) for 
changing to an inside of the heating chamber a 
flow path of the heated gas that tries to advance 
from the heating chamber toward an outside of 
the heating chamber at a boundary between 
the heating chamber and the outside of the 
heating chamber. 

16. A heating apparatus comprising: 

a conveyance section (3), having a pair of rail 
sections (16a, 16b), for conveying a bonding 
base object (2) to which an electronic compo- 
nent (2a) is bonded via an object to be heated; 
a heating chamber (6a, 6b, 7a, 7b) for heating 
the object to be heated on the bonding base 
object conveyed by the conveyance section by 
supplying heated gas heated to a specified 
temperature; and 

a heated gas flow path control member (217a, 
217b, 23a, 23b, 25a, 25b, 26a, 26b, 28a, 28b, 
29, 31a, 31b, 33a, 33b, 35, 21 A, 21 C) for 
changing to an inside of the heating chamber a 
flow path of the heated gas thattries to advance 



from the heating chamber toward the outside of 
the heating chamber at a boundary between 
the heating chamber and an outside of the heat- 
ing chamber, the heated gas flow path control 
member being located at least either one of the 
pair of rail sections of the conveyance section. 

17. A heating apparatus as claimed in claim 15 or 16, 
wherein the heated gas flow path control member 
is a shield plate (217a, 217b), arranged just above 
at least either one of the pair of rail sections of the 
conveyance section and at the boundary between 
the heating chamber and the outside of the heating 
chamber, for blocking the flow path of the heated 
gas that tries to advance from the heating chamber 
toward the outside of the heating chamber. 

18. A heating apparatus as claimed in claim 15 or 16, 
wherein the heated gas flow path control member 
is ashield plate (23a, 23b), which has a curved con- 
vex surface curved toward the outside of the heat- 
ing chamber in a direction in which the bonding 
base object is conveyed and changes to the inside 
of the heating chamber the flow path of the heated 
gas that tries to advance from the heating chamber 
toward the outside of the heating chamber along the 
curved surface of the shield plate. 

19. A heating apparatus as claimed in claim 15 or 16, 
wherein at least either one rail section (1 6a) of the 
pair of rail sections of the conveyance section is 
fixed, the other rail section (16b) is a movable rail 
section arranged movably in a direction in which the 
movable rail section moves close to or apart from 
the fixed rail section according to a width dimension 
of the bonding base object, and 

the heated gas flow path control member (35) 
is connected to the movable rail section so as to be 
integrally moved and comprised of a shield plate 
(35) for closing a region that belongs to the heating 
chamber and has no relation to board conveyance 
in an opening (21) for conveying the bonding base 
object. 

20. A heating apparatus as claimed in any one of claims 
15 through 19, wherein the heated gas flow path 
control member has a heat insulator (29) for re- 
straining heat conduction from the heated gas to- 
ward the outside of the heating chamber. 

21 . A heating apparatus as claimed in any one of claims 
15 through 20, wherein 

the heated gas flow path control member 
(31a, 31b) is comprised of at least either one rail 
section of the pair of rail sections of the conveyance 
section whose upper portion has a mountain-like 
cross-section shape, and makes the heated gas 
flow downward from above along the mountain-like 
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cross section shape of the upper portion of the one 
rail section, blocking the heated gas from flowing 
toward the outside of the heating chamber along an 
upper surface of the rail section. 

22. A heating apparatus as claimed in any one of claims 
15 through 20, wherein 

the heated gas flow path control member 
(33a, 33b) is comprised of at least either one rail 
section of the pair of rail sections of the conveyance 10 
section whose upper surface is sloped so as to be 
lowered toward an opposite side of the bonding 
base object conveyed by the rail sections of the con- 
veyance section. 

15 

23. A heating apparatus as claimed in claim 15 or 16, 
wherein the heated gas flow path control member 
is constructed so as to change to the inside of the 
heating chamber the flow path of the heated gas 
that tries to advance from the heating chamber to- 20 
ward the outside of the heating chamber by a par- 
tition wall (21 A, 21 B) arranged at the boundary be- 
tween the heating chamber and the outside of the 
heating chamber in at least either one of the pair of 
rail sections of the conveyance section. 25 

24. A heating apparatus as claimed in any one of claims 
1 through 7 and 15 through 23, wherein the object 
to be heated on the bonding base object is a bond- 
ing material for bonding the electronic component so 
to the bonding base object. 

25. A heating apparatus as claimed in any one of claims 
1 through 7 and 15 through 23, wherein the object 
to be heated on the bonding base object is a solder 35 
or an electronic component fixing-thermosetting ad- 
hesive for bonding the electronic component to the 
bonding base object or an electronic component en- 
capsulation resin for encapsulating the electronic 
component. 40 



26. A heating method as claimed in any one of claims 
11 through 14, wherein the flow path of the heated 
gas that tries to advance from the heating chamber 
toward the outside of the heating chamber Is con- 43 
trolled so as to change to the inside of the heating 
chamber at a boundary between the heating cham- 
ber for heating the object to be heated on the bond- 
ing base object (2) conveyed by the conveyance 
section (3) that has a pair of rail sections (1 6a, 1 6b) so 
by supplying the heated gas heated to the specified 
temperature and the outside of the heating chamber 
in at least either one of the pair of rail sections of 
the conveyance section. 

55 

27. A heating method for executing control so that a 
flow path of heated gas that tries to advance from 
a heating chamber toward an outside of the heating 



chamber is controlled so as to be changed to an 
inside of the heating chamber at a boundary be- 
tween the heating chamber and the outside of the 
heating chamber for heating the object to be heated 
on the bonding base object (2) which is conveyed 
by a conveyance section (3) having a pair of rail sec- 
tions (1 6a, 16b) and to which an electronic compo- 
nent (2a) is bonded via the object to be heated by 
supplying the heated gas heated to the specified 
temperature in at least either one of the pair of rail 
sections of the conveyance section. 

28. A heating method as claimed in claim 26 or 27, 
wherein the flow path of the heated gas that tries to 
advance from the heating chamber toward the out- 
side of the heating chamber is blocked by a shield 
plate (21 7a, 21 7b), which is arranged just above at 
least either one of the pair of rail sections of the con- 
veyance section and at the boundary between the 
heating chamber and the outside of the heating 
chamber in controlling the heated gas flow path. 

29. A heating method as claimed in claim 26 or 27, 
wherein the flow path of the heated gas that tries to 
advance from the heating chamber toward the out- 
side of the heating chamber is changed to the inside 
of the heating chamber by a shield plate (23a, 23b), 
which has a curved convex surface curved toward 
the outside of the heating chamber in a direction in 
which the bonding base object is conveyed, along 
the curved surface of the shield plate in controlling 
the heated gas flow path. 

30. A heating method as claimed in claim 26 or 27, 
wherein at least either one rail section (1 6a) of the 
pair of rail sections of the conveyance section is 
fixed, the other rail section (16b) is a movable rail 
section arranged movably in a direction in which the 
movable rail section moves close to or apart from 
the fixed rail section according to a width dimension 
of the bonding base object, and 

a region that belongs to the heating chamber 
and has no relation to board conveyance in an 
opening (21 ) for conveying the bonding base object 
is closed by a shield plate (35) connected to the 
movable rail section so as to be integrally moved in 
controlling the heated gas flow path. 

31. A heating method as claimed in any one of claims 
28 through 30, wherein heat conduction from the 
heated gas toward the outside of the heating cham- 
ber is restrained by a heat insulator (29) of the shield 
plate in changing to the inside of the heating cham- 
ber the flow path of the heated gas that tries to ad- 
vance from the heating chamber toward the outside 
of the heating chamber in controlling the heated gas 
flow path. 



25 



.1133219A1J_> 



49 



EP 1 133 219 A1 



50 



32. A heating method as claimed in any one of claims 
26 through 31 , wherein the heated gas flows down- 
ward from above along the mountain-like cross- 
section shape of the upper portion of at least either 
one rail section of the pair of rail sections of the con- 
veyance section in controlling the heated gas flow 
path, thus blocking the heated gas from flowing to- 
ward the outside of the heating chamber along the 
rait section upper surface. 

33. A heating method as claimed in any one of claims 
26 through 31 , wherein at least either one rail sec- 
tion of the pair of rail sections of the conveyance 
section has an upper surface sloped so as to be low- 
ered toward an opposite side of the bonding base 
object conveyed by the rail sections of the convey- 
ance section, and the heated gas flows downward 
from above along the slope of the upper surface of 
the one rail section in controlling the heated gas flow 
path, thus blocking the heated gas from flowing to- 
ward the outside of the heating chamber along the 
upper surface of the one rail section. 

34. A heating method as claimed in claim 26 or 27, 
wherein the flow path of the heated gas that tries to 
advance from the heating chamber toward the out- 
side of the heating chamber is changed to the inside 
of the heating chamber by a partition wall (21 A, 
21 B) arranged at a boundary between the heating 
chamber and the outside of the heating chamber in 
at least either one of the pair of rail sections of the 
conveyance section in controlling the heated gas 
flow path. 

35. A heating method as claimed in any one of claims 35 
11 through 14 and 26 through 34, wherein the object 

to be heated on the bonding base object is a bond- 
ing material for bonding the electronic component 
to the bonding base object. 

40 

36. A heating method as claimed in any one of claims 
1 1 through 1 4 and 26 through 34, wherein the object 
to be heated on the bonding base object is a solder 
or an electronic component fixing-thermosetling ad- 
hesive for bonding the electronic component to the 45 
bonding base object or an electronic component en- 
capsulation resin for encapsulating the electronic 
component. 

37. A heating apparatus as claimed in any one of claims so 
15 through 25, wherein the heating chamber com- 
prises a preparatory chamber (6a) for preliminarily 
heating the bonding base object before heat treat- 
ment and a heating use heating chamber (7b) to 
subject the bonding base object heated preliminar- 55 
jly to heat treatment, and the heated gas flow path 
control member is respectively provided at an en- 
trance of the preparatory chamber and an exit of the 



heating use heating chamber. 
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